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Rasic standards are pre-printed 
your sheets in black for desired 
reproduction and in blue for 
optional reproduction. 


Here Is Your Finished Drawing 
Quickly rendered to scale with 
accurate blue grid lines to guide you. 
Notice how the optional pre-print 
areas have been used. Ww 
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Repairing failures in a sewer line buried 
under tons of earth is a difficult and ex- 
pensive operation. In Ardmore, Oklahoma’s 
recent sewer expansion project*, avoiding 
such failures was of great importance— 
expecially since the line will carry corrosive 
industrial wastes as deep as 24 feet under- 
ground. 


This forward-looking city solved its prob- 
lem by installing Vitrified Clay Pipe, in 
diameters up to 30’. Clay Pipe was speci- 
fied exclusively because it is the only pipe 
never affected by the corrosive action of 
household and industrial wastes. And deep 
down, Clay Pipe takes the heavy burden of 
backfill loads . . . retains its original sup- 
porting strength after generations of service 
. .. does not crumble or deteriorate. 


When you plan sewer improvements, invest 
in the long-term benefits of Vitrified Clay 
Pipe. Remember... only Clay Pipe has all 
the features you can trust! 


*CONSULTING ENGINEERS: Collins and Flood 
CONTRACTORS: Forsgren Bros. Construction Co. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820N Street, N. W., Washington 6, D.C. 
311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio + 703 Ninth & Hill Bldg., Los Angeles 15, California » Box 172, Barrington, WMinois + 1401 Peachtree St.,N.E., Atlanta 9, Georgia 
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HERE'S WHY THE BORDEN LABEL MEANS A BETTER JOB... 


You cut installation cost... Borden Checking Service insures correct dimensions, fit and placement—each 
panel checked for size, each panel marked, and entire platform is laid out on our shop floor and checked against 
the shop drawing. 
Level, even surfaces . . . Floor gratings and safety steps by Borden insure easy working, walking and wheeling 


surfaces because our precision manufacturing processes 


require finest quality materials and workmanship. 


Free from warps or camber .. . Factory tested and inspected, Borden gratings stay perfect through the 


uniformity of materials and design. No imperfections or 
trouble-free service assured for the life of the gratings. 


Write today for free 16-page catalog : 


showing all basic types of grating; more than 
30 dimensional drawings of subtypes; eight 
safe load tables for steel and aluminum 
grating. 


BORDEN METAL PRODUCTS CO. 


"greatest name in gratings”’ 
845 Green Lane Elizabeth 2-6410 Elizabeth, N. J. 
Plants at: Union, N. J. @ Leeds, Ala. 


irregularities of construction to cause warping or camber, 


BORDEN METAL PRODUCTS CO. 


Gentlemen: 


Please send me new 1959 BORDEN Catalog 
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100 proven ways 


to obtain 


better civil engineering 


with electronic computation 


There are now more than 100 proven civil engineering pro- 
grams for the Bendix G-15 digital computer . .. prepared by 
many of the top consulting engineers, highway departments 
and government agencies in the United States. No other com- 
puter offers such a complete library of programs, and all are 
available without cost to G-15 users who participate in 
EXCHANGE, the cooperative program sharing group main- 


tained by Bendix users. 


TYPICAL PROGRAMS 

Traverse Closure and 
Adjustment 

Highway Earthwork 

Highway Pay Quantities 

Vertical Highway Alignment 

Computation of Base Lines 
of Interchange Ramps 

Spiral Coordinates 

Roadway Elevations for Bridges 
on Circular Curves 

Bridge Beam Elevations 

Stringer Layout 

Moment Distribution with 
Sidesway for Single 
Story Bents 

Analysis of Rectangular 
Reinforced Concrete Columns 

Influence Lines for Continuous 
Bridge Design 


Retaining Wall Design 

Analysis and Design of 
Circular Reinforced 
Concrete Columns 


Prestressed Concrete Beam 
Design 

Buttress Dam Design 

Composite Beam 

Open Channel Flow 

Pipeline Problem 

Urban Runoff Calculations 

Job Cost Computations 

Reinforcing Steel Tabulation 


Electrical Network 
Load Flow Calculations 


Gas Network Analysis 
Multiple Regression Analysis 
Interchange Geometrics 


Why not find out more about the low-cost G-15 and how it 
can speed your work, as it has done for our present users. A 
note on your letterhead will bring complete technical and 


application information. 


DIVISION OF 
BENDIX 
AVIATION 
CORPORATION 


PARTIAL LIST OF USERS 


Alfred Benesch and Associates 
Barber-Colman Company 

Bonneville Power Administration 
Bucyrus-Erie Company 

Butler Manufacturing Company 

California Department of Water Resources 
Clark, Daily and Dietz 

Consoer, Townsend and Associates 

Cook County Highway Department 
Crawford, Murphy & Tilly 

De Leuw Cather and Company 

Edwards and Kelcey, Engineers & Consultants 
Ellerbe and Company 

Emmet J. McDonald Associates 

Harley, Ellington & Day, Inc. 

Highway Research Board, AASHO, Road Test 
H. W. Lochner, Incorporated 

Homer L. Chastain & Associates 
Hurst-Rosche, Incorporated 

Illinois Division of Highways 

J. E. Greiner Company 

J. Stephen Watkins, Consulting Engineers 
Jenkins, Merchant & Nankivil 

John F. Meissner Engineers, Incorporated 
Lockwood, Kessler & Bartlett, Inc. 

Michigan State Highway Department 
Palmer and Baker Engineers, Inc. 

Parsons, Brinckerhoff, Hall and Macdonald 
Portland Cement Association 

Reynolds, Smith & Hills 

Richardson, Gordon and Associates 
Rochester and Goodell Engineers, Inc. 
Stanley Engineering Company 

Tudor Engineering Company 

U. S. Army Corps of Engineers (three G-15’s ) 
Vogt, Ivers, Seaman Associates 

Warren & Van Praag, Incorporated 

Wilson and Company, Engineers & Architects 
Wyoming Department of Highways 


DEPT. P-9B, LOS ANGELES 45, CALIFORNIA 
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Layne pumps top more producing water wells 


Layne Pump Design, manufacture and installation are only part of 
the complete water service offered by the Layne organization. Other | worip’s LarcesT mC TSM WATER DEVELOPERS 
services include: Initial surveys, explorations, recommendations, site 
selection, foundation and soil sampling, well drilling, well casings and 
screens, gravel wall wells, construction of water systems, complete re- | LAYNE & BOWLER, INC., MEMPHIS 
search staff and facilities, maintenance and service, chemical treatment Offices and Factory « Memphis 8, Tennessee 

of water wells, water treatment. Write for Bulletin No. 100. LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


Newport News builds wide 
variety of large units 


ALMOST ANY TYPE of heavy 
equipment can be built by Newport 
News. 


And the reason? Specialized pro- 
duction techniques for one thing. 
You get the benefit of plant methods 
and equipment developed as a re- 
sult of Newport News’ seven dec- 
ades of experience. Seven decades 
fabricating millions of tons of steel 
... carbon, corrosion-resistant alloy, 
clad and other special steels. 


Moreover, Newport News’ plant 
provides unsurpassed facilities. 
More than 225 acres in area, it com- 


Engineers — Desirable positions 
available at Newport News for Designers 
and Engineers in many categories. Ad- 
dress inquiries to Employment Manager. 


prises vast steel fabricating shops, 
five huge machine shops, acres of 
pattern shops and foundries. It in- 
cludes forge and die shops, heat 
treating furnaces and allied equip- 
ment, along with complete modern 
test apparatus, 

But most important of all... it 
is the high integration of skill and 
production facilities that enables 
Newport News to build large units 
fast ... to save valuable time. Let 
us bid on your present or future 
projects. Write today for your copy 
of our illustrated booklet “Facilities 
and Products.” 


The 110’6” debutanizer shown above 
and the 150-ton unit (below), a 3-stage 
axial flow compressor, are typical New- 
port News products. Whether you need 
a hydraulic turbine, vacuum tanks or 
penstocks . . . bridge caissons, digesters 
or dryer rolls ... you can command the 
services of Newport News for units of 
about any size or shape. 


Shipbuilding and 
Dry Dock Company 
Newport News, Virginia 
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CAST IRON PIPE 


America’s greatest water carrier 


Roadside installation of 8-inch mechanical 
joint cast iron pipe for gas utility main ex- 


36-inch mechanical joint cast iron water main rerouted 
because of superhighway construction. 


Why do we say that? 


This year, as every year, more miles of under- 
ground cast iron water mains are in use than all 
other kinds of pipe combined. 


Furthermore, more miles of cast iron water 
mains are now being purchased and laid than 
of any other kind of pipe. 


Yes, cast iron is always the favorite. A recent 
impartial survey showed that consulting engi- 
neers and water utility officials prefer cast iron 
pipe for underground water distribution by an 
overwhelming majority. 


Section of 16-inch gas transmission main being installed 
through a new subdivision. 
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Municipal water improvement program included installation of 35,000 feet of 42- 
inch mechanical joint cast iron pipe (above) and 9280 feet of similar 30-inch pipe. 


Supplemental water supply line for municipal water 
authority uses 13,500 feet of 16-inch pipe. 
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What are its advantages? 


LONG LIFE. The cast iron pipe you install today will be 
performing economically a hundred years from now. 
HIGH-CAPACITY FLOW. Cement-lined cast iron pipe will 
deliver the full-rated flow all through the years. No other 
pipe, size for size, can carry more water. 

CORROSION RESISTANCE. Long life proves it. Most 
water utilities are still using the first cast iron pipe they 
installed. 

GREAT BEAM STRENGTH. Cast iron pipe resists the 
effect of heavy traffic, shifting soils. 

TREMENDOUS LOAD RESISTANCE. Six-inch cast iron 
pipe (Class 150) withstands a load of nearly nine tons per 
foot! 

PRESSURE-TIGHT JOINTS. You have a complete choice 
of leakproof, easy-to-assemble joints. You need a minimum 
of tools and work crew. 


e EASE OF TAPPING. No tapping saddles needed. Takes 


threading best of all kinds of pipe. 


...g00d reasons for you to choose 


CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 


“write for plete infor i to Cast Iron Pipe Research Association, 
Thos, F, Wolfe, Managing Director, 3440 Prud jal Plaza, Chicago 1, lil, 
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‘The makers of JHE BIG 


announce... 


ANOTHER ADVANCED DESIGN 
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SERIES OF MODERN TRACTORS AND TRACTOR UNITS . . . 


the EINMCO 


NEW Power! 


... the 103 series! 


NEW Maneuverability! 


The Eimco Corporation, pioneer in MODERN Tractor engineering and design, now brings you the first 
modern tractor specifically engineered to fill your size, power and work needs in the medium size tractor field 


NEW Unitized Construction! 


Eimco 103 — Tractor only 

Eimco 103 — with Dozer attachments 
Eimco 123 — Efficient Front End Loader 
Eimco 133 — Special Steel Mill FEL 


Eimco 143 — Log Loader 


LOOK AT THESE FEATURES ... 


100 horsepower . . . General Motors or Cummins 
Diesel Engines of latest modern design. 

Quadra-Torque . . . the new modern power team 
with four forward and four reverse gears. Permits 
shifts from any gear, forward or reverse, to any 
other, at any tractor or engine speed without 
slowing or stopping the tractor. 

Unidrive and Dual Final Drives . . . Eimco engineered 
and built, with independent track operations for 
smooth, safe spin turns without track-drag. 
Simple, reliable, powerful! 

Up to 33,000 Ibs. drawbar pull . . . with adequate 
traction, through the Quadra-Torque-Unidrive- 
Torque Converter power team! 


Just like your modern automobile, the modern Eimco 


» automatically, 


Tnvestigate the exclude 


of the New Eimeo 


line of Modern Tractors 


newest Eimco 
exclusive. Large, strong steel castings are molded 
to shape required, with thickness varied as re- 


Unitized “Stress Flow” Construction . . . 


quired to withstand maximum stresses, Main 
frame, final drive and center housings one strong 
casting! No bolts or welds. Components readily 
accessible. 

Up-front operator position . . . for maximum control 
and visibility. 

Simple controls . . . with power shifting. No ciutch. 
No stalling. Flip of a lever controls speeds, for- 
ward, reverse, insures more work output. 


makes operations easier, faster and more economical 


: Write for specifications on any of the units in this new, 
* modern series of tractors. Address Dept. AN-1 — The Eimco 
* Corporation, P. O. Box 300, Salt Lake City 10, Utah. We'll 
* be glad to demonstrate the unit that best fits your needs right 
° on your own job, upon receipt of a request on your letterhead. 


No other machine can surpass Eimco’s rugged custom-built construction. Let us demonstrate the modern 


Eimco 103 and the famous “Big E”, the Eimco 105 Series, to you and your men. You'll agree that here are ma- 
tailor-made to fill your requirements with rugged long-life quality in every com- 


chines built for the job... 
ponent. 


Want all the facts? For comparative fact sheet, listing the vital statistics of all lead- 
ing makes of tractors and front end loaders, write on your letterhead to Dept. AN - 2, 


P, O. Box 300, Salt Lake City 10, Utah. 


THE EIMCO CORPORATION 
S EXPORT OFFICE, 531-52 SOUTH STREET, NEW YORK, N. Y. 
BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


“Advanced and Quality Since 1884” 


SALT LAKE city, UTAH. 
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Reinforced CONCRETE 


Four-Level Interchange at Fort Worth... 


Just imagine designing this four-level interchange in a 
construction material other than reinforced concrete. 
Texas highway engineers found reinforced concrete the 
logical, economical solution. Here the design called for 
a direct-connect interchange in a restricted right-of-way. 


They chose the shallowest possible construction ...con- — 


tinuous reinforced concrete slab. This provided guaran- 


CONCRETE 
REINFORCING 
STEEL INSTITUTE 


CONCRETE 


teed minimum over-all height with the required vertical 
clearance for the lower roadway levels. The design flexi- 
bility of reinforced concrete also simplified the forming 
problems for fitting curves and varying elevations with 
no complicated shop details. On your next bridge or mul- 
tiple overpass, design for beauty plus economy . . . and 
stay on schedule with reinforced concrete. 


REINFORCING STEEL INSTITUTE 


38 South Dearborn Street, Chicago 3, Illinois 


Designer: Bridge Section, Fort Worth District, Texas Highway Department 
Contractors: Austin Bridge Company, Dellas, and Worth Construction 


Company, Fort Worth 
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Homologous models for Rocky Reach were 
tested in the York Works Hydraulic Laboratory 
under controlled conditions that duplicate those 
in protoype field installations. ww 


Rocky Reach Hydroelectric Project, under construction on the Columbia River by Public 
Utility District No. 1 of Chelan County, Washington. Stone & Webster Engineering Corp. are 
Engineers and Supervisors of Construction. The installation is downstream from Chief Joseph 
Power Project, where six 100,000 HP vertical Allis-Chalmers Francis units are installed. 


ROCKY REACH 
TO USE 
ALLIS-CHALMERS 
KAPLAN TURBINES 


High-capacity units 
to be equipped with 
special new Runaway 
Speed Limiter 


overspeeds of 150-200%, previously an accepted 
characteristic of Kaplan-type turbines, is posi- 
tively eliminated. A substantial saving in the cost 


Rocky Reach Hydroelectric Project, scheduled to 
generate electricity in 1961, will be powered by 
seven Allis-Chalmers Kaplan turbines. These 280- — 


inch units are each rated at 140,000 HP under a 
92-foot head, with maximum expected capacity 
exceeding 160,000 HP under a 98-foot head. This 
new high-capacity design, with greatly improved 
cavitation characteristics, was developed by Allis- 
Chalmers engineers at the York Works and tested 
in the high head test stand there. 


Each unit will be equipped with a special new tur- 
bine Runaway Speed Limiter, which will make it 
impossible for a speed of more than 85% over 
normal to be attained. The possibility of excessive 


of generators resulted from this new method of 
speed limitation. 


Its feasibility was proved by laboratory and field 
research. Field acceptance tests on installations 
equipped with the Runaway Speed Limiter have 
confirmed its complete dependability and effec- 
tiveness. 


You can look to A-C for the latest design, engineer- 
ing and manufacturing advances in hydraulic tur- 
bines and accessories. For information, write to 
Allis-Chalmers, Hydraulic Division, York, Penna. 


‘ 


DESIGN 


RESEARCH 
HYDRODYNAMICS 


Hydraulic Turbines & Accessories +» Pump-Turbines * Pumps «+ Liquid Heaters j 
Butterfly Valves + Free-Discharge Valves i 


Hydraulic Division 


ALLIS-CHALMERS 


Rotovalves 


ENGINEERING FABRICATION 


1100 


13 
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Only span of its kind in the world... 


New Fort Pitt Bridge built with cost-saving 
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Under the shiny new paint on Pitts- 
burgh’s Fort Pitt Bridge is a steel with 
a reputation—USS MAn-TEN High- 
Strength Steel. More than two-thirds 
of the 8,000 tons of steel in the 750-foot 
span is USS MaAn-TEN brand—a steel 
that delivers high strength (50,000 psi 
min. yield point) with economy. 

The bridge is regarded by engineers 
as the most unusual structure in the 
entire Penn-Lincoln Parkway System. 
It is a double-deck, tied-arch design and 
will carry four lanes of one-way traffic 
on each level. 

For the heavily stressed members, 
high-strength steel answered the prob- 
lem of getting higher allowable stress 
per dollar by avoiding unnecessary 
weight. USS MAN-TEN Steel was used 
in all chords, most diagonals and verti- 
cals, and all portal members including 
end floor beams. The roadways are 
supported by 112 pre-stressed USS 
Tiger Brand suspender ropes, each 
3144” in diameter with an _ ultimate 
strength of 475 tons. 


Other USS High-Strength Steels available 
for construction include USS Tri-TEN 
High-Strength Low-Alloy Steel which, 
like USS Man-TeEn, has a minimum 
yield point of 50,000 psi and which is 
particularly recommended for welded 
structures. USS Cor-TEn High- 
Strength Low-Alloy Steel also has a 


MAN-TEN High-Strength Steel 


50,000 psi minimum yield point and, 
because of its outstanding resistance to 
atmospheric corrosion and superior 
paint adherence qualities, is a “natural” 
for riveted structures located in corro- 
sive areas. Where an extra high yield 
strength steel is needed, we offer USS 
“T-1” Constructional Alloy Steel which 
combines weldability and toughness with 

100,000 psi minimum yield strength. 
For complete information on any of 
these steels, write United States Steel, 
525 William Penn Place, Pittsburgh 30, 
Pennsylvania. USS, MAN-TEN, COR-TEN, 
TRI-TEN, “T-1" and TIGER BRAND are registered trademarks 


New color movie available—‘‘Challenge at Car- 
quinez.” A 27-minute, 16mm. color film show- 
ing the design and construction of the unique 
Carquinez Strait Bridge. Ideal for engineering 
groups. For booking information write United 
States Steel, Pittsburgh Film Distribution Cen- 
ter, 525 William Penn Place, Pittsburgh 30, Pa. 


United States Stee! Corporation - 

American Steel & Wire - Cleveland 
Columbia-Geneva Steel - San Francisco 
Tennessee Coal & iron ~ Fairfield, Alabama 
United States Stee! Supply - Steel Service Centers 
United States Stee! Export Company 


United States Steel 


Some of the men who played major roles in making the new Fort Pitt Bridge at Pittsburgh a reality: 
left to right are Alan A. Porter, American Bridge Division's Vice President—Construction; George 
S. Richardson, consulting engineer, designer of the bridge; Leonard J. Curran, District Engineer, 
Pennsylvania Department of Highways; and Arthur S. Marvin, American Bridge Division's Vice Presi- 


keg 


i 


Where high-strength steel saves money. Profile of bridge showing parts made of USS MAN-TEN 
Steel in heavy lines. For these members, MAN-TEN Steel's high strength and relatively low cost 
made it the economical steel to use. 
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New BROS Roller... See how you can 


benefit by these 15 improved features 


NEW EASE AND SPEED 
FOR BASE AND SURFACE COMPACTION 


Big news about the new 3 to 10 ton BROS 
SP-54B. 

A new “Velvet Drive” hydraulic reversing 
transmission provides sure, siattions control for 
back-and-forth rolling. Automotive type hy- 
draulic power steering and short turning radius 
make turn-arounds easy—even on city streets. 

Especially important, horse-power is correctly 
matched to job needs, keeping your fuel costs 
and engine maintenance to the minimum. Yet 
it provides the extra draw bar pull to tow a 
second roller on base and grade work. 

A 40 gal. gas tank keeps the SP-54B working 
a full shift without refueling stops. High travel 
speeds to 20 MPH cuts time traveling between 
rolling jobs. 

Full oscillation of drive 


fill, base and surface materials, producing a tight, 
uniform mass. This action eliminates air and 
moisture voids, preventing possible frost heaves 
and entrained moisture. New 60% oversize high 
capacity Timken wheel bearings are mounted 
on husky, high-strength axles. A special triple 
groove steel labyrinth type seal and triple lip 
synthetic grease seal keep dirt and grit out. 

Parking brake on drive shaft and individual 
service brakes on all 4 drive wheels add 95% 
more brake capacity ... adding a greater mar- 
gin of operator safety and control. 
OTHER SP-54B FEATURES INCLUDE: 
Torque converter drive... Direct connection 
of steering ram to front bolster . . . Lower center 
of gravity and lower silhouette . .. Easy access 
to drive train... New plastic scrapers to pre- 
vent tire pick-up... 100% coverage by in. 
tire overlap. 

Get the full story. See your BROS Dealer or 
write for full information and /or demonstration. 


BROS /ncorporated 


ROAD MACHINERY DIVISION 
1057 Tenth Avenue S.E., Minneapolis 14, Minnesota 


wheel pairs ‘“‘kneads” 


Write today for a new 


8-page catalog which fully | 
describes the SP-54B. It’s “e! 
free of cost or obligation! « 
ROLL-O-PACTOR 


30-TON SELF- ‘VIBRA-PACTOR 9 AND 


PREPARATOR PROPELLED ROLLER ROLLER 
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Skyline Advertis ng with... 


WATERSPHE EROID’ 


A sound investment in Plant Security 
Cand a Landmark of company progress... 


Big Brother to the Watersphere®, 

the Horton Waterspheroid is engineered 

to provide dependable gravity pressure for 

plant water and /or sprinkler reserves 

in capacities up to 500,000 gallons. 
Whether your water requirements are large or 

small, a graceful Horton structure can complement both 

the utility and the beauty of your modern plant by: 

(1) Saving up to 60% in fire insurance premiums. 

(2) Providing the promotional benefits of skyline advertising. 
Write our nearest office for descriptive 

literature on the Watersphere or the Waterspheroid. 


Chicago Bridge & Iron Company 


250,000-gallon Waterspheroid graces the Atlanta Birmingham + Boston + Chicago + Cleveland » Detroit + Houston * Kansas City (Mo.) 
skyline above Automatic Electric Com- New Orleans « New York + Philadelphia » Pittsburgh + Salt Lake City 
San Francisco + Seattle * South Pasadena Tulsa 


pany plant at Northlake, Illinois. Pro- 

vides reserves for sprinkler system and Plants in Birmingham + Chicago Salt Lake City * Greenville, Pa. « New Castle, Delaware 

plant water. Furnished through The SUBSIDIARIES: 

Austin Company. Horton Steel Works Limited, Toronto; Chicago Bridge & iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Chicago Bridge Construcoes Ltda., Rio de Janeiro 


REPRESENTATIVES AND LICENSEES: 
Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 
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The post and 
telegraph 
authorities 
of more than 
80 countries 
use Marconi 
equipment 


MARCON COMPLETE COMMUNICATION SYSTEMS 
SURVEYED* PLANNED: INSTALLED MAINTAINED 


Mr. J. S. V. Walton, Marconi’s Wireless Telegraph Company Limited, Suite 1941, 750 Third Avenue, New York 17, N.Y., U.S.A. 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
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Not since the city of Washington was carved from 
the swamps of Virginia has such a magnificent dream 
taken shape. Rising from the red dust and wilderness of 
the Central Plateau, this new capital exemplifies the 
fresh spirit of Brazil in action. 


In an atmosphere reminiscent of our own country’s fron- 
tier days, Raymond engineers and Raymond-trained 
local crews are racing the calendar to complete the city 
for the 1960 Presidential election. 


140 CEDAR STREET, NEW YORK 6,N.Y. 


Branch offices in the principal cities of the United 
States. Subsidiaries in Canada, Central and South 
America and other countries around the world. 


FOUNDATIONS FOR THE STRUCTURES OF AMERICA... COMPLETE 


BRASILIA 


Our work includes the foundations and steel super- 
structures for eleven Ministerial Buildings; the twin 
towered, 28 story Congresso Building; the hydroelectric 
station, and construction of an earth dam which will 
create a 25-mile lake—focal point of the city. 


Helping to build the newest city in the world is, perhaps, 
the most dramatic example of our international con- 
struction activities. May we help in planning and exe- 
cuting your overseas construction? 


Write or call our Foreign Department 


YYIVIOND 


INTERNATIONAL INC. 


CONSTRUCTION SERVICES ABROAD 


@@ There are several reasons why I prefer 


to design plant buildings with steel 
frames. First, because you can adapt 
structural steel to virtually all archi- 
tectural forms. It lends itself to attrac- 
tive designs, inside and out. Second, 
because steel-framed buildings are so 
easy to expand; and their interiors are 
just as easy to re-design. Third, steel 
framing makes long spans possible; 
there are few columns to get in the way 


of machinery and equipment.@® 


@@ Schools framed with structural steel 


make a lot of sense to an engineer. Steel 
is strong. Its behavior under stress is 
predictable; you can calculate its abil- 
ity to support loads precisely, and in 
advance. There’s no guesswork. Steel 
is stable and uniform, too. It remains 
in its original form. You always know 
what you’re getting. In combination 
with other non-combustible materials, 
steel-framed schools greatly reduce fire 
hazards.@®@ 


heir reasons differ, but they all agree 


ONE MORE REASON why steel framing makes sense: there’s an ample 
supply of the fabricated structural shapes you need—when you need them. 
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@@ Just recently, I supervised the con- 


struction of a new bank building. The 
plans called for a steel frame. The pre- 
fabricated structural shapes arrived at 
the site—on schedule—ready to be put 
into their proper place. Every member, 
column, and beam was a finished prod- 
uct. The steel went up fast—during 
some pretty nasty weather, too. Be- 
cause the steel was placed well ahead 
of them, the other trades were able to 


@@ As the owner of a four-story park- 


ing garage, I’m naturally interested 
in costs. I’ve found my steel-framed 
building very easy to keep up. Where 
the steel is enclosed, I know it will last 
indefinitely. Where it’s exposed, an 
occasional coat of paint keeps it as 
good as new. And, of course, steel won’t 
shrink, warp, sag or rot. First cost was 
just as attractive, thanks to the quick 
construction of the steel frame. It went 


get started early and keep moving. by) up in a matter of days.9@9 


CONTRACTOR. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Jon D. Anderson has assumed new 
duties as deputy director of the New 
York State Office of Atomic Develop- 
ment, which was created by the Legisla- 

ture this year on 
recommendation of 
Governor Rockefel- 
ler. Its function will 
be to advise the 
Governor and the 
Legislature on ways 
in which atomic en- 
ergy development in 
the state can be fos- 
tered encour- 
aged. From 1950 until recently Mr. An- 
derson was manager of the Schenectady 
Naval Reactors Operations Office for the 
U. S. Atomic Energy Commission. 


Charles S. Heidel, deputy state en- 
gineer for Montana, was awarded honor- 
ary membership in the Montana Society 
of Engineers during the society’s recent 
72nd annual meeting in Butte. Mr. 
Heidel is a veteran member of ASCE and 
was the first president of the Montana 
Section. 

Joe J. Rady, a professional engineer in 


Texas for thirty-seven years, has been 
named “Engineer of the Year for 1958” 


by the Fort Worth Chapter of the Texas 
Society of Professional Engineers. A con- 
sultant on water and other municipal 
projects for more than a hundred Texas 
cities and towns, he now heads the firm 
of Joe J. Rady and Company, consulting 
engineers of Fort Worth. 


Donald O. Covault recently received 
his Ph.D. degree from Purdue University 
where he has been employed for the past 
three years as a research engineer on the 
Joint Highway Research Project. In Sep- 
tember 1958, Dr. Covault accepted the 
position of associate professor in the 
School of Civil Engineering at the 
Georgia Institute of Technology. 


Raymond D. Mindlin, professor of civil 
engineering at Columbia University, has 
been appointed a research adviser to the 
National Aeronautics and Space Admin- 
istration and will serve on the Agency’s 
new Research Advisory Committee on 
Structural Dynamics. The committee is 
one of several new groups created to 
assists NASA in the formulation of na- 
tional programs in aeronautical and space 
research. In 1946, Dr. Mindlin received 
the Medal for Merit from President Tru- 
man for. his work in the development of 
the radio proximity fuse. 


“OXIGEST” SEWAGE TREATMENT PLANT 


FACTORY-BUILT TREATMENT PLANT FOR SMALL SUB-DIVISIONS 


The Smith & Loveless ‘‘Oxigest’’ is 
a low-cost, factory-built sewage treat- 
ment plant for small sub-divisions, 
schools, motels and factories. It has 
been carefully engineered for depend- 
able treatment without requiring a 
skilled operator. Built of the finest 
materials, the ‘‘Oxigest’’ will provide 
a@ permanent plant with minimum 
annual maintenance. 


This complete factory-built unit is 
available in 27 standard sizes to 
cover a wide range of applications. It 
is easily and quickly installed after 
delivery to the job site on special 
Smith & Loveless trucks. 

Write today for free data manual con- 
taining design notes, selection charts, di- 
mension drawings and specifications. Write 
Department 80 


By the makers of America’s finest factory-built sewage lift stations. 3A 


Smith & Loveless, Quc. 


e KANSAS CITY 15, MISSOURI 


Representatives in principal cities 


George K. Leonard will retire on July 
31 as chief engineer of the Tennessee Val- 
ley Authority, Knoxville. Mr. Leonard 
joined the TVA in 1933 shortly after 

Congress passed the 
TVA Act, and was 
promoted to chief 
construction engi- 
neer in 1950 and to 
his present position 
in 1956. Seven large 
steam generating 
stations were con- 
structed under Mr. 
Leonard’s direction 
in the period 1950 to 1956, in response 
to the nation’s need for vast power ex- 
pansion. 


Alfred G. Rayner, consulting engineer 
of Baton Rouge, La., has been named 
president of the Gulf Institute of Con- 
sulting Engineers. Organized in 1950, the 
Institute is a professional organization, 
covering the four-state area of Arkansas, 
Louisiana, Mississippi, and Alabama. 
Other officers include T. Edward Ernst, 
first vice president, and B. M. Dornblatt, 
second vice president. 


Fred S. Childs, consulting engineer in 
the New York office of Bogert & Childs, 
recently announced his retirement. The 
firm will operate in the future under the 
name of Clinton Bogert Engineers and 
will continue to maintain offices in New 
York, N. Y., Hackensack, N. J., and 
South Norwalk, Conn. 


Arthur Chiu, assistant professor in the 
Department of Civil Engineering at the 
University of Hawaii in Honolulu, has 
been made an associate professor. Pro- 
fessor Chiu is a former secretary of the 
Hawaii Section. 


At a special ceremony of the Delaware 
River Port Authority, Honorary Mem- 
bers, Frank M. Masters (left), owner of 
Modjeski and Masters, Harrisburg, Pa., 
and Othmar H. Ammann (right), partner 
in the firm, Ammann and Whitney, New 
York, N. Y., receive stainless steel pla- 
ques from Port Authority Chairman 
James V. Baney, in recognition of their 
joint effort in the construction of the 
Walt Whitman Bridge, which connects 
Philadelphia, and Gloucester City, N. J. 
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Lynn S. Beedle, research professor and 
chairman of the Structural Metals Divi- 
sion in the Fritz Engineering Laboratory 
at Lehigh University, Bethlehem, Pa., 
received the American Iron and Steel 
Institute’s Regional Technical Meeting 
Award for the best paper in the field of 
research, at the Institute’s 67th general 
meeting held in New York in May. The 
paper is entitled “Plastic Design of Steel 
Structures.” 


Walt Riley, consulting engineer of 
Phoenix, Ariz., was recently granted a 
patent by the U. S. Patent Office on his 
method of controlling vibrations in pipe- 
line bridges. 


Earle Cassidy, formerly senior civil 
engineer for the Salt River Power Dis- 
trict at Phoenix, Ariz., has recently be- 

4 come general manager of the Valley En- 
gineering Inspection Company, Inc., of 
Phoenix, a firm specializing in construc- 
tion inspection and material testing. 


- Robert H. Schmidt, until now facilities 
engineer for the Area Development Com- 
mittee (ADC), Akron, Ohio, has been 
promoted to assistant executive director. 
Before joining the ADC staff in 1955, he 
did considerable work on the Akron Ex- 
pressway. 


T. Z. Chastain and T. A. Tindel have 
formed Chastain & Tindel, Inc., new 
Atlanta consulting structural engineering 
concern, in a merger of two firms. Mr. 
Chastain since 1954 has operated a com- 
pany bearing his name. I. E. Morris, 
board chairman of Morris and Tindel, 
will serve as structural consultant and 
board chairman of the new organization. 


Peter B. Heidema, who is in the New 
England Division office of the Corps of 
Engineers, Waltham, Mass., is working 
as soils engineer on the International 
Passamaquoddy Tidal Power Survey. 


Harry E. Jordan, secretary of the 
American Water Works Association in 
New York, who this fall will round out 56 
years service in the water utility business, 
has made known his plans to retire on 
September 1. Mr. Jordan took over as the 
association’s first fulltime secretary in 
1936. Raymond J. Faust, executive as- 
sistant secretary, has been named to suc- 
ceed Mr. Jordan. Mr. Faust was chief 
of the water supply section of the Michi- 
gan Department of Health when he re- 
signed to join the association staff in 
New York in 1951. 


Celso Augustus Carbonell was recently 
promoted to president of Sika Panama, 
S. A., in charge of 
| the firm’s operation 
in eighteen coun- 
tries. Prior to his 
promotion, Mr. Car- 
bonell was vice pres- 
ident and _ general 
manager of Sika in 
Panama. In 1951, 
when only 37 years 
‘old, he served as 
Minister of Public Works, the youngest 
minister of state in the history of the 
Panama Republic. 
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Robert A. Monroe, chief design engi- 
neer of the Tennessee Valley Authority, 
retired May 81, after 
more than twenty- 
two years of service 
with TVA. During 
this time, he was 
successively assist- 
ant chief water con- 
trol planning engi- 
neer, assistant chief 
engineer, and for the 
past fourteen years 
chief design engineer. Mr. Monroe served 
for several years as secretary-treasurer of 
the San Francisco Section. 


John B. Okkerse, formerly head of 
plant engineering at the Peoria, IIl., and 
Milwaukee, Wis., divisions of the Pabst 
Brewing Company, has been appointed 
plant engineering manager in the new 
Lockheed Electronics and Avionics Divi- 
sion (LEAD). Mr. Okkerse has been em- 
ployed in various plant engineering man- 
agement capacities during ten years with 
the Pabst Brewing Company. 


E. Robert Baumann, professor of civil 
engineering at Iowa State College, has 
been granted a leave of absence to spend 
the 1959-1960 academic year in England 
on a National Science Foundation Sci- 
ence Faculty Fellowship. Dr. Baumann’s 
interests are in sanitary engineering, and 
he will pursue postdoctoral studies in this 
area as well as in microbiology and bio- 
chemistry at Durham, King’s College, 


where he has been accorded the status of 
visiting professor. During his absence, the 
program in sanitary engineering at Iowa 
State will be directed by Harold E. Bab- 
bitt, professor emeritus at the University 
of Illinois, who has been appointed visit- 
ing professor at Iowa State. 


Mansell L. MacLean, president of 
MacLean-Grove & Company, Ine., of 
New York City, recently received an 
honorary Doctor of Civil Laws degree 
from his alma mater, Acadia University, 
at Wolfville, Nova Scotia. The MacLean- 
Grove organization is currently at work 
on a tunnel under the Rhine River at 
Dusseldorf, Germany, which will be the 
first underwater crossing of that stream. 
Mr. MacLean is the new president of 
The Moles. 


Jay S. Grumbling has joined the staff 
of Metcalf & Eddy, consulting engineers 
of Boston, Mass., as a research engineer 
to investigate sludge digestion control. 
Previously he was associate editor of 
Water & Sewage Works and Industrial 
Wastes magazines. 


Daniel O. Cargill, supervising civil en- 
gineer of bridges for the Rhode Island 
State Department of Highways, Provi- 
dence, has taken over the post as chief 
engineer. Since 1935, Mr. Cargill has been 
bridge engineer in the State Department 
of Public Works. Recent major bridge 
projects completed under his supervision 
are the Sakonnet River Bridge, the 
Providence River Bridge, and the Paw- 
tucket River Bridge. 

(Continued on page 26) 


Spilled materials on a solid 
walkway caused workmen to stum- 
ble and turn ankles. Installation of 
80% open Irving Mesh Grating 
allowed materials to fall through 
and minimized the hazard. 

* 
For Safe, Strong, Slip-Proof 
Stair Treads Specify 
IRVING ‘‘VIZABLEDG’’ TREADS 


* 
Manufacturers of Riveted, 
Pressure-Locked, 
and Welded Gratings of 
Steel, Aluminum and other metals. 


“A FITTING GRATING 
FOR EVERY PURPOSE” 


IRVING SUBWAY GRATING CO., Inc. 
Originators of the Grating Industry 


Offices and Plants at : 
5008 27th St., LONG ISLAND CITY 1, N. Y. 
1808 10th St., OAKLAND 23, CALIFORNIA 
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MODERN 


Parke -Davis building 
at Menlo Park... 


jaunty “showcase” assembled from 
just 3 basic shapes in precast concrete 


Beauty is good public relations, agreed officials 
of Parke, Davis & Company in planning this 
combination office and warehouse in a re- 
stricted industrial area in Menlo Park, Calif. 
To achieve this beauty, and fill practical needs 
as well, concrete was chosen for the whole job. 

Shell-roof sections, L-shaped bents and wall 
panels were all precast, quickly and easily as- 


CTURES..... 


concrete 


sembled on the job site. The results: a graceful, 
pleasing silhouette; the wide-open, fire-resistant 
interior specified; and a clean, modern look that 
suits a maker of pharmaceutical products. 


Architects: Minoru Yamasaki & Assoc., Birmingham, 
Mich. Associate Architects: Knorr-Elliot Assoc., San 
Francisco, Calif. Structural Engineers: Amman & 
Whitney, New York City. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 
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Concrete shell roofs are 
money-savers for wide spans 


Thinner by far than an eggshell in 
thickness to span ratio, concrete shells 
give big material savings, low cost. 
Domes, barrels, folded plates, hyper- 
bolic paraboloids are all shell forms 
that easily achieve large, unobstructed 
floor areas. Shells can be pierced for 
skylights, support heavy machinery 
suspended from them. 


Precast concrete units 
cut on-the-job building time 


For the Parke-Davis job, bents were 
stack-cast, locked together diagonally 
to form 40-ft. square bays. Light- 
weight concrete was used for the pre- 
stressed wall panels and for the shells. 
Multiple use was made of all forms. 


For free literature on shell construction 
(distributed only in U.S. and Canada) 
write to Portland Cement Association, 
Dept. A7-13, 33 West Grand Ave., Chicago 
10, Illinois. 
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(Continued from page 23) 


Howard S. Morse has retired as chair- 
man of the board of the Indianapolis 
Water Company after a thirty-four year 
association with the utility. He is an 
Honorary Member of ASCE. Lewis S. 
Finch, vice president and chief engineer, 
was elected to the Board of Directors of 
the company. Mr. Finch is one of three 
men who will decide on the sites for five 
federal plants designed to turn sea water 
into fresh water. 


Frederick H. Fox, retiring professor 
and chairman of the Tulane University 
Department of Civil Engineering, New 
Orleans, La., was honored recently for 
his contributions and service to engineer- 
ing education with the establishment of 
two new awards for engineer students— 
the Frederick H. Fox achievement and 
activity awards. A member of the Tulane 
engineering faculty since 1921, Professor 
Fox retired June 30. 


James R. Fraser has been appointed 
director of engineer- 
ing for the Theo. 
Brewing 
Company of St. 
Paul, Minn. In his 
new position he will 
be in charge of en- 
gineering at the 
Hamm plants in St. 
Paul, San Francisco, 
and Angeles. 
Previously he was vice president of en- 
gineering for the Cleveland engineering 
and construction firm of H. K. Ferguson. 


Edwin A. Fairbairn and Albert Givan, 
respectively chief engineer for Sacra- 
mento and consulting engineer for the 
Sacramento Municipal Utility District, 
were honored recently by the Engineering 
Council of Sacramento Valley. Mr. Fair- 
bairn was named Engineer of the Year 
1959 and Mr. Givan was cited for his 62 
years in the engineering field, 55 of them 
in the Sacramento Valley. Mr. Givan was 
the first president of the Sacramento Sec- 
tion of ASCE and first chief and general 
manager of the Sacramento Municipal 
Utility District. 


Robert W. Russell, Jr., has been 
elected to membership on the Board of 
Directors of the Maryland Highways 
Contractors Association, Inc., a state- 
wide trade association of road and bridge 
contractors. Since 1943, Mr. Russell has 
been a partner in the firm of T. Edgie 
Russell, general contractors, and now is 
in active management of the firm. 


Horace P. Ramey, retired chief en- 
gineer, and Lawrence B. Barker, retired 
assistant chief engineer, were among the 
retired veterans of the Greater Chicago 
Metropolitan Sanitary District honored 
at a recent luncheon by local, state, and 


national engineering and architectural 
societies. Mr. Ramey, with 52 years of 
| service, led. Mr. Barker totaled 50 years 
| of service. 


Howard L, White has been made chief 
sales engineer of Armco Drainage & 
Metal Products, 
Inc., Middletown, 
Ohio. Mr. White was 
assistant professor of 
civil engineering and 
mathematics at Rose 
Polytechnic _Insti- 
tute for seven years 
prior to joining 
Armco Drainage in 
1945 as a sales engi- 
neer. He became senior sales engineer 
in 1956. 


J. Philip Murphy, formerly vice presi- 
dent and general manager of Judson 
Pacific-Murphy Division of Yuba Con- 
solidated Industries, Inc., has been ap- 
pointed vice president of Operations for 
the Structural and Reinforcing Bar Divi- 
sions of Yuba. Mr. Murphy will be re- 
sponsible for coordinating all manufac- 
turing activities related to fabricated 
structural and reinforcing steel. Richard 
A. Murphy, plant manager at Judson 
Pacific has taken over as vice president 
and general manager. 


John R. Clifton, Colonel, Corps of En- 
gineers, has been made district engineer 
at Honolulu, Hawaii. Since 1956 he has 
been assigned to the Army Ballistic Mis- 
sile Agency and Army Ordnance Missile 
Command at the Redstone Arsenal in 
Alabama— first, as chief in the Facilities 
Division in the Engineer Office, and more 
recently as deputy chief, Engineer Office. 


Clarence H. Ax, president of the Clar- 
ence H. Ax Construction Company of St. 
Louis, Mo., has just been elected presi- 
dent of the Engineers’ Club of St. Louis, 
the third oldest Engineering group in the 
country, having been founded in 1868. 
For many years Mr. Ax has served on 
municipal committees, including the Ex- 
ecutive Committee for the City of St. 
Louis $110,000,000 Bond Issue in 1955, 
and the chairmanship of the Bridges and 
Viaducts Committee for 1955 Bond Issue. 
Mr. Ax is a past-president of the St. 
Louis Section. 


Theodore A. Polansky, long-time man- 
ager of the Gulf Concrete Pipe Company 
of Houston, Tex., recently retired. He 
reports the return of an ASCE pin which 
he lost twenty years ago near the State 
Highway Building in Austin, Tex. He 
now has two pins, but will give special 
care to the “lost” one. 


David J. Engel is a new addition to 
the staff of Bernard Johnson & Associates, 
Houston (Tex.) con- 
sulting engineers. 
Mr. Engel, who will 
assume duties as 
chief structural engi- 
neer, recently be- 
came design engi- 
neer with Walter 
Kidde Engineers, 
Inc., of Cleveland, 
Tenn. He spent sev- 
eral years each with Metallic Building 
Company and Lockwood, Andrews and 
Newnam. 

(Continued on page 102) 
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$9,000,000 worth of bridges at Forest City and Mobridge, S. D. 


Designers: Bridge Division of the South Dakota Department of High- 
ways; Basic design by Bridge Engineer, K. R. Scurr. Final design and 
details by Missouri River Bridge Section of the Bridge Division, con- 
sisting of Roy W. Johnson, Chief Designer, and Structural Designers, 
Allen Fladeboe and Elek Kirchner. 


Resident Engineer: K. O. Long, for foundations 


Substructure Contractor: M Construction Co., Kansas City, Mo. 
Superstructure Contractor: John F. Beasley Co., Chicago, Muskogee, Dallas 


Superstructure Steel Fabricator: 
Vincennes Steel Division of Industrial Enterprises, Inc., Vincennes, Ind. 


Girder Spans, Mobridge Bridge: 
Mississippi Valley Structural Steel Co. 
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Biggest bridges 


between the Mississippi and the West Coast 


HESE TWO BRIDGES at Forest City and Mobridge 
ee hailed as the largest single engineering and 
construction projects ever carried on in South Dakota, 
with the exception of Oahe and Ft. Randall dams. 
The bridges are larger than any between the Missis- 
sippi River and the West Coast. 


The Forest City Bridge is 4,583 feet long and the 
26-foot roadway is 165 feet above the Missouri River 
bed. The total cost is approximately $4,715,000. 

The Mobridge structure is 5,059 feet long, with a 
26-foot roadway 140 feet above the river bed. The 
approximate cost is $4,471,000. 

Both bridges were constructed at costs substantially 
lower than original estimates. A major factor con- 
tributing to maximum economy was an advance 
purchase by the state of about 5,500 tons of USS 
Steel H-Piles. The immediate availability of these 
pilings at the sites had a considerable influence on 
the bidding for both projects. 

At the Forest City site, the 14-inch, 102-lb. USS 
H-Piles were driven to a maximum depth of 140 feet 
into Pierre shale using a steam hammer with 30,000 
foot-pounds of energy. At the Mobridge site, the 
maximum length of piling is about 115 feet. 


Mobridge and Forest City Bridges are similar in design and together take more than 8 thousand tons of fabricated steel and 5,500 tons of USS H-Piles. 


CIVIL ENGINEERING «¢ July 1959 


built solidly on (iss) Steel H-Piles 


Bridges span South Dakota’s Oahe Reservoir—cost less than estimated 


USS Steel H-Piles proved 
structurally and economically sound 


The use of 5,500 tons of USS Steel H-Piles on these 
projects is further proof of their ability to provide a 
secure means of supporting foundations in unstable 
materials. They are readily handled in the field by 
ordinary equipment, are easy to splice, eliminate 
jetting, and withstand rough handling. 

The great capacity of USS H-Piles for high unit 
loads, both vertical and horizontal, means fewer piles 
and fewer driving operations for a given load. 

For more detailed information about the lasting 
safety and economy of USS Steel H-Piles for every 


type of foundation job, contact our nearest sales office. 
USS is a registered trademark 


United States Stee! Corporation— Pittsburgh 
Columbia-Geneva Stee! — San Francisco 
Tennessee Coal & Iron—Fairfield, Alabama 
United States Steel Export Company 


United States Steel 


} 
Va. 


RUGGED! 


IMPELLERS . . . 


Closed or semi-open impellers 
available — for volatile or 
hydrocarbon fluids. Composi- 
tion altered to svil the specific 
condition. 


LINESHAFTS .. . 


Product-lubricated construction, 
utilizing high grade stainless’ 
steel for beorings, shafts, and 
couplings. 


SHAFT SEALS... 


Product lubricated construction. 
Fitted with conventional. stuff- 
ing box or mechanical type 
seals. Seals are available to 


accomodate pressures from 0 


to 500 PSI and temperatures 
from —55°F to 250°F. 


PUMP SUCTION DESIGNS _ 


For wet or dry pit installa- 
tions. Now available are new 
low-suction bells for shallow 
submergence —— no vortexing 
ond. minimum sump -surging, 
For dry-pit operations, thread- . 
ed. or flanged. suction connec- 
tions may be used with variety ~ 
of strainers. 


FloWay delivers the split-second 
performance the jets demand. 


Rugged dependability under a variety of the most 
exacting conditions . . that’s one reason the U.S. Air 
Force chooses FloWay jet fuel pumps. 


Industry, too, has pumping requirements that demand 
total dependability. You'll find it in FloWay’s com- 
plete range of industrial pumps — from 15 GPM 
to 4,000 GPM. Experienced designing, precision 
manufacturing and rigid inspection are your assur- 
ance of peak efficiency and uniform capacity over 
long periods of heavy use. FloWays are i 
with standard cast iron or fabricated steel heads. 


Local sources throughout the world carry replacement 
parts. Inquire about your specific FloWay today. 


MANUFACTURED BY 
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\RSTE, 
~_FIESE & FIRSTENBERGER MFG., INC. 
2494 S. Railroad Ave. Fresno, California 
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.....Am-Soce Briefs 


p> Addenda. . . . Among significant Cleveland actions of the 


CIVIL ENGINEERING ¢ July 1959 


Board of Direction that didn't make the June issue were: 
Endorsement of the Wisconsin Section's action in opposing 
an AIA-sponsored bill that would impose a special examina- 
tion on engineers before they could design buildings; pro- 
test against amendments to the engineering registration 
law, recently enacted in Washington, which would permit 
corporate practice without the control provisions set forth 
in ASCE policy; and authorization of letters of commenda- 
tion for Dr. Leroy E. Burney, Surgeon General, USPHS, and 
Maj. Gen. Emerson C. Itschner, Chief of Engineers, who as 
"administrators of large engineering organizations in 
public service have brought unusual recognition to their 
engineering personnel." 


On the theory that the background of recent Board actions 
is necessary to full understanding of these actions, con- 
siderable space in Society News is given to Society policy 
statements. These include the "1948 Policy Statement on 
Engineers in Public Practice" and a study of the Local 
Section role in professional conduct proceedings. 


Engineers planning to attend the Annual Convention are 
reminded that this year they will have a change of scene 
-—— Washington instead of New York. Keep in mind, too, that 
this Convention will be later than usual — October 19-23. 
The next two issues will carry full details. In the mean- 
time, the Convention committee is stressing the wealth of 
construction projects underway in the Nation's Capital — 
the controversial extension of the east front of the Capi- 
tol, the Chantilly Airport (first to be designed from 
scratch with the needs of the Jet Age in mind), a housing 
redevelopment in the southwestern part of the city, and 
the piers for a new Potomac River bridge, to mention just 


a few. 


Examgems. . . This issue sees the start of a new depart- 
ment under the aegis of R. Robinson Rowe, who as N. G. 
Neare has delighted puzzle fans for almost twenty years 
with his witty (and difficult) problems. From now on, under 
the name of Reggie Strashn, Mr. Rowe will bring to our 
readers each month significant problems actually used by 
registration boards. 


Early Transactions. . A rare opportunity to obtain the 
first ten volumes of Transactions (1872-1881) is being 

offered (May issue, page 77). Price will be about $150 for 
these ten historic volumes. To assure getting a set, orders 
should be sent at once to the Executive Secretary. 


Open spaces is the planned theme of the September issue. 
Members of the Alaska Section have contributed a number of 
articles on civil engineers and cold weather engineering in 
our new state. An Olympic-size swimming pool in Michigan, 
marinas in California, and a grandstand in New York will 
support the outdoor theme. 
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ABRASIVE IMPACT 


How Lukens Application Research helps you 
find the right steel plate for the job 


If your assignment is designing equipment 
to withstand abrasive impact, our Applica- 
tion Engineering staff can serve you. Their 
specialty is helping you track down the pre- 
cise steel plate for any job. They research a 
problem from the design stage right through 
to how the equipment has performed for 
years after its installation. This practical 
observation and experience—combined with 
metallurgical know-how—is yours for the 
asking. It’s been saving our customers 
money for years. 

For example: working recently with a 
conveyor engineer, our people showed why 
321 min. BHN quality Lukens “T-1” would 
perform equally as well as a previously 


ASK FOR LUKENS 


used metal costing twice as much. On the 
other hand, the same group has suggested 
the regular quality of Lukens “T-1” for a 
uranium mine skip hoist, where a slightly 
softer steel will actually hold up longer. In 
still another conveyor application—in a coal 
preparation plant — our engineers demon- 
strated how stainless steel, Type 304, would 
produce long-term savings. The high initial 
cost of stainless was reduced by using it in 
Lukens clad plate form. 

If your assignment is abrasive impact, 
why not let it be our assignment, too? Con- 
tact Manager, Application Engineering, 179 
Services Building, Lukens Steel Company, 
Coatesville, Pa. Also.... 


STEEL BULLETIN 
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Helping Industry 
Choose Steels 
That Fit The Job 
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Engineers will do well to look to Alaska for future work? 
The advice comes from Reclamation Commissioner 
Floyd Dominy, who says our 49th state offers “almost 
unlimited opportunities for low-cost power development.” 
(Another word of advice—don’t dash off without a hotel 
reservation!) Currently under investigation are a 45,000- 
kw Devils Canyon project on the Susitna River, about 
halfway between Anchorage and Fairbanks; a 65,000-kw 
installation to be known as the Snettisham Project, 
which will serve Juneau; and power sites to serve the 
Matanuska Valley. Much more breath-taking, of course, 
is the proposed billion-dollar Yukon River project, which 


would impound a reservoir larger than Lake Erie and 
supply 5,000,000 kw of power. 


Turnpike travel is safer despite the higher speeds per- 
mitted? Significant new evidence comes from the Ameri- 
can Bridge, Tunnel and Turnpike Association, which re- 
ports that there were no traffic fatalities on the sixteen 
major turnpikes over the Memorial Day weekend, despite 
a traffic load of 157,000,000 vehicle miles. On the rest of 
the nation’s highways there were 310 traffic deaths. 


Los Angeies is building its first skyscraper? The 18- 
story, 275-ft-high California Bank building going up in 
downtown Los Angeles is the first to be erected since 
restrictions limiting the height of buildings to 150 ft were 
lifted. Actually, under the old law, exceptions were made 
in favor of City Hall (464 ft high) and the Federal Office 
Building (257 ft high). Deterring factors in keeping up 
with the new code are the necessity of designing to resist 
earthquake effects and a code provision limiting building 
areas to thirteen times the lot size. 


Tokyo is installing parking meters? The serious traffic 
problem is responsible for this Western innovation. It 
costs ten yen (2.78 cents) to park for 15 minutes. 


The new Seine River suspension bridge at Tancarville is 
Europe’s longest? With a main span of 2,000 ft, the 
Tancarville Bridge will hold the record for length until 
the 3,300-ft-span Firth of Forth Bridge (recently started 
in Scotland) is completed. It will have two 576-ft side 
suspension spans and an approach viaduct of eight 164-ft 
concrete girder spans, bringing the overall length to 
almost a mile. The 408-ft-high towers are of concrete 
instead of steel. Other notable features include the use 
of prestressed concrete for both the massive left-bank 
and tunnel-type right-bank anchorages and for the forty 


you know that 


164-ft girders in the approach spans. The bridge—to be 
operated as a toll facility by the Le Havre Chamber of 
Commerce—will be opened this July. 


The railroad fill across Great Salt Lake is completed? 
After two years under construction, the Southern Pacific’s 
new $49,000,000 dike crossing will be in full operation by 
August 1. The 12.6-mile project will carry two tracks 
across Great Salt Lake at a height of 17 ft above water 
level. It replaces a sixty-year-old wooden trestle. 


Port of New York shipyards have drydocks with total 
handling capacity of 350,000 tons? This is more capacity 
than any other city has and two-thirds as great as the 
capacity of the entire West Coast. 


Seattle will have the first mass-transportation monorail in 
the U.S.? The $5,000,000 facility will be used to transport 
visitors from downtown Seattle to the centennial expo- 
sition grounds north of the city. It will be of the sup- 
ported type, consisting of three four-car, 96-passenger 
trains, mounted atop a steel rail. Cars will be of aluminum 
powered by electric motors. They will travel 18 ft above 
the ground. The monorail will be in operation by the 
end of 1960, ready for the exposition scheduled to open 
in May 1961. When the exposition is over, the line will 
probably be the first unit in a proposed monorail sys- 
tem that. would tie into the freeways. A monorail to carry 
sightseers has recently been put in service at Disneyland 
in California. 


The U.S. and Canada will cooperate in building a new 
channel between Lakes St. Clair and Huron? The $8,900,- 
000 shortcut will permit two-way traffic between the 
Lakes and will ease travel between Lakes Huron and 
Erie. It will be 6 miles long, 700 ft wide, and 27 ft deep. 


Four out of five engineers and scientists oppose collective 
bargaining for themselves? This is the substance of a 
University of Michigan study, based on interviews with 
277 non-supervisory professional employees in ten large 
firms. All the major engineering fields are covered. Of 
those favoring collective bargaining, half thought action 
should be taken by their professional societies, while the 
rest thought in terms of conventional labor union activ- 
ity. The study, entitled “Collective Bargaining as Viewed 
by Unorganized Engineers and Scientists,” sells for $4 
and may be ordered through the Publications Distribu- 
tion Service, University of Michigan, Ann Arbor, 


es 
| 
| 
s 
e 
s 


NEWEST OF PENNSYLVANIA'S 


1,000 Prestressed Bridges! 


Right, two cranes place 
accommodates both I- 


@ Starting just ten years ago with 
the first prestressed concrete 
bridge in America—the famed 
Walnut Lane Bridge in Philadel- 
phia— Pennsylvania now has over 
1,000 prestressed bridges in place. 
Under a recent policy of alternate 
bidding, 75 out of 80 contracts 
for spans up to 100 feet in length 
have been awarded to prestressed 


concrete. 


The newest of these projects, and 
the first to be put out for alter- 
nate bidding, is a series of five 
bridges on the York By-Pass of 
the new Harrisburg-Baltimore ex- 
pressway. Ranging from single- 
span to eight-span design, these 
bridges required 188 prestressed 
I-Beams, 36 feet to 80 feet in 
length. These were the first pre- 
tensioned, deflected-strand I- 
Beams used in the Northeast, and 
were similar in design to the gird- 
ers used on the 220 Illinois Toll 
Road bridges. 


irder in severe cold. Pier in foreground 
eams and shallower Box-Beams. 


The longest of the York By-Pass 
bridges is the Cordorus Creek 
overpass, shown above. This 
bridge required 84 I-Beams, rang- 
ing from 51-foot to 80-foot spans, 
and 20 prestressed Box-Beams for 
a span over railroad tracks. All 
beams were manufactured with 
6000 psi concrete, using ‘Incor’ 
High Early Strength Cement. 


With modern highway structures 
like this, The Pennsylvania High- 
way Department gains not only 
the traditional advantage of con- 
crete’s low maintenance cost, but 
also the benefit of low initial cost, 
proved in alternate bidding. 
‘Incor’, America’s FIRST High 
Early Strength Cement, has 
played an important role in the 
construction of Pennsylvania’s 
1,000 prestressed bridges — and 
continues to provide the depend- 
able high quality so essential to 
rapid, economical production of 
prestressed members. 


YORK BY-PASS BRIDGES 
Harrisburg-Baltimore Exp y (U. S. Route 111) 


Owner: 
PENNSYLVANIA DEPARTMENT OF HIGHWAYS 


Engineers: 
MICHAEL BAKER, JR., INC., Harrisburg, Pa. 
BUCHART ENGINEERING CORP., York, Pa. 


General Contractor: 


LYCOMING CONSTRUCTION CO., INC, 
Williamsport, Pa. 


Bridge Contractor: 
G. A. & F. C. WAGMAN, INC, 
Dallastown, Pa. 


Prestress Fabricator: 


PENNSYLVANIA PRESTRESS, INC.; York, Pa: 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX. © ALBANY, N.Y. BETHLEHEM, PA. 
BIRMINGHAM + BOSTON + CHICAGO + DALLAS «+ HOUSTON 
INDIANAPOLIS + KANSAS CITY, MO. + LAKE CHARLES, LA. « NEW ORLEANS 
NEW YORK + NORFOLK + RICHMOND + SEATTLE + WASHINGTON, D. C. 


LONE STAR CEMENT, WITHITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 


LOWE STAR CEMENTS COVER 
CEMENT PRODUCERS: 21 MODERN MILLS, 49,100,000 BARRELS ANNUAL CAPACITY 


THE ENTIRE CONSTRUCTION FIELD 
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expressway traffic (note steps cast into bridge piers). 
Box-Beams were used for span over railroad tracks. 
os 


ENGINEERING 


Five-percent engineering? 


There are some very auspicious oppor- 
tunities for civil engineering inside the 
framework of present horizons. I have 
nothing to say here about the implica- 
tions of the jet age, or the nuclear or 
the missile age, and I have no idea what 
the really new horizons are in those di- 
rections. But in our traditional practice 
and current concepts there are some 
widely overlooked and vastly underex- 
ploited opportunities for civil engineers 
or, we might say, new horizons inside 
the old horizons. 

Civil engineering has utterly failed 
to develop its full creative potential. 
What is even more depressing, the mar- 
gin between the civil engineer’s actual 
and potential creativity is widening all 
the time. Though philosophical and in- 
stinctive conclusions of this sort never 
can be factually supported, I know that 
engineers of bygone generations utilized 
far more of their latent creative capac- 
ity than do we. 


Trend away from creativeness 


The principal reasons for this trend 
away from applied creativeness are 
identifiable. Civil engineering is now be- 
ing mass produced and mass marketed 
under the most severely competitive 
conditions. This is a professional contra- 
diction of a very serious import. 

The civil engineering of this country 
gets done through three systems: (1) 
the practice of engineers employed on a 
full-time basis by industry, commerce or 
business, including contractors and con- 
tracting engineers; (2) public practice 
by engineers employed by governmental 
agencies of one sort of another; and (3) 
private professional practice. This last 
system is known as consulting engineer- 
ing, although consultation is no longer 
dominant in private practice. The incen- 
tive necessary to assure, motivate, or 
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MASON G. LOCKWOOD, Past President, ASCE 


Partner, Lockwood, Andrews & Newnam, Houston, Tex. 


even encourage creativity is lacking, ex- 
cept in spots, in all three of these sys- 
tems of civil engineering practice. 

The end-products of the minds of 
civil engineers pretty generally are un- 
dertakings that must be custom built. 
Few civil engineers engage in the design 
or manufacture of consumer goods. 
Most are concerned with a series of one- 
shot propositions. For example, a par- 
ticular bridge, or roadway or runway, or 
dam, or building or report or the 
boundaries or topography of a particu- 
lar tract of land. 

Creativity has definite application in 
every one of these situations. But such 
projects are not repeated in quantity. 
Hence neither industry nor government 
nor engineers in private practice are 
generally willing to allow time or money 
for avoidable engineering that is of an 
original, research or creative character. 
The whole process by which money or 
credit gets translated into civil engineer- 
ing works actually stifles creativeness. 
This process is based on the false prem- 
ise that a dollar saved on engineering 
cost necessarily means a dollar saved on 
project cost. The truth is that usually 
the best way to reduce capital costs is to 
spend more money for engineering—at 
least up to a point. 

The absurd perversion of values re- 
sponsible for most under-engineered 
projects is also responsible for a sense- 
less waste of manpower, materials and 
money. All this is a direct product of 
engineers. 

The pressure to reduce engineering 
costs is everywhere relentless. To the 
extent that efficiency is promoted and 
waste reduced, this pressure is desirable. 
But its most significant effect is to 
increase project costs by discouraging 
creativity, research, innovation, origi- 
nality, and ingenuity in design. 


To engage in such old-fashioned proc- 
esses, the individual engineer must be 
surreptitious, must do them on his own 
time, or must take a chance on getting 
his economic head lopped off. Thus the 
young engineer is confronted with a 
particularly frustrating situation which 
restrains his naturally creative instincts. 
This frustration probably drives some 
engineers out of the profession, although 
they may not be conscious of this as the 
cause. 


Pressure to reduce costs 


Consider the effects of this pressure to 
reduce costs in industry. The chief en- 
gineer, or his equivalent, finds himself 
hard pressed to justify the amount of 
engineering which he knows ought to be 
brought to bear on the civil engineering 
aspects of his company’s business, in the 
interests of economy itself. Thus he 
becomes, in a sense, an apologist for en- 
gineering. As such he is the world’s 
worst salesman. What is needed is a new 
and more positive attitude—more table 
pounders for engineering, more enthu- 
siasts, fewer Casper Milquetoasts. 

Precisely the same situation prevails 
in all forms of government engineering 
from the lowest to the highest levels. 
Heads of the engineering arms of some 
government agencies actually avoid 
the use of the word engineering in esti- 
mates of project costs, apparently as a 
matter of policy. This is because the 
work of their engineers is so little ap- 
preciated. Recently I examined a de- 
tailed project estimate prepared as an 
appropriation request by one far-flung 
agency. In this estimate the word engi- 
neering was omitted completely. Items 
were included for the project report, 
for plans and specifications, for supervi- 
sion and inspection, and for overhead. 
These items, in the aggregate, amount- 
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ed to some 25 percent of the approxi- 
mately $3.5 million estimated for the 
construction cost. 

Such well intended but transparent 
concealments should be abandoned in 
favor of a more forthright, no-nonsense 
approach. The shameful inter-agency 
competition, which incidentally is not 
confined to federal levels, is responsible 
for some of this. What engineers ought 
to do is to call a spade a spade. If the 
engineering percentage is unjustifiably 
high—and I don’t know that it is in the 
case cited—then that is where the ax 
should be applied. But whatever engi- 
neering costs are warranted, should be 
forthrightly noted, not abjectly con- 
cealed. 

Private practice, the third system by 
which civil engineering work gets done, 
also is populated by notable apologists 
for engineering. Consulting engineers in 
our time compete not only with the 
other two systems, but also with each 
other. This competition is responsible 
for the trend toward larger and larger 
consulting engineering organizations 
which more and more adopt the tech- 
niques of business with a consequent 
flight from the professional procedures 
of a generation ago. 

Few consulting engineers can afford 
either to preach or to practice the doc- 
trine of more thorough engineering 
with its attendant higher costs. Only the 
most highly regarded and exceptionally 
respected engineers, with long estab- 
lished reputations, can get sufficient 
work to stay in business on this basis. 
Their professional competitors are eter- 
nally seeking devices with which to of- 
fer their services at some price advan- 
tage—while professing to follow the rec- 
ommended fee curves. 


Engineers resist change 


This economic competition is not the 
only reason why civil engineering is 
failing of its creative potential. There 
are some other causes of a very fun- 
damental nature. These are inherent in 
the nature of civil engineers—at least 
in the civil engineers of this generation. 
For one thing, engineers are basically 
reactionary. They resist change inordi- 
nately. 

Engineers are too inclined to be guid- 
ed by arbitrary standards of design. 
They have a built-in ratchet in their 
make-up which operates to prevent any 
reduction of these standards but allows 
them to be increased. Engineers have 
unjustifiably come to regard these arbi- 
trary design standards as though they 
were in the same category as the scien- 
tists’ “negative affirmations,” of which 


two examples have been given by Sir 
George Paget Thompson, the Nobel 
Prize winning atomic scientist, in ex- 
plaining what the physicist means by 
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the “principles of impotence”: (1) that 
it is impossible to construct a perpetual- 
motion machine, and (2) that nothing 
can go faster than light. 

Engineers have to be blasted loose 
from anything that has proven safe and 
workable. This is evidenced by the en- 
gineers’ smug and sometimes extrava- 
gant reliance on ultra-conservative fac- 
tors of safety. It has been observed that 
if a structure designed and built by a 
civil engineer fails, the cause is likely to 
be a mistake in design or construction 
rather than a disregard for the standard 
factors of safety. There are unlimited 
possibilities for reducing factors of safe- 
ty responsibly all along the line through 
research, trial and error, and better en- 
gineering. 

Curiously, it is only the construction 
phase of civil engineering that has been 
creative and daring during our time. 
Much of the real genius in civil engi- 
neering in the last generation has been 
evidenced in the construction industry. 
Phenomenal advances have been made 
in the application of men, materials and 
machinery to construction. Consider, 
for example, what has happened in the 
development and use of earth-moving 
and road-building machinery. The prin- 
cipal motivation in these construction 
advances clearly is the profit incentive. 
Perhaps that is the difference. But, on 
the other hand, perhaps not. 


Unlimited horizons 


The horizons for research in engi- 
neering are virtually unlimited. To cite 
only one area, consider how ineffectual 
has been the spotty research done in 
building construction. Until the last 
few years, this research was utterly un- 
coordinated. It is still not adequately co- 
ordinated. The gains that have been 
made are primarily the result of the 
work of manufacturers with materials 


to sell, or of the genius of contractors’ 


seeking a competitive advantage over 
other contractors. To crudely gage the 
extent of this horizon within a horizon, 
merely recall that, to a large extent, we 
are still putting up buildings by man- 
ually laying one block of masonry on 
top of another, as men were doing be- 
fore the birth of Christ. 


Meeting the demand for economy 


Civil engineers in all categories—stu- 
dents, educators and practicing engi- 
neers alike—have been too preoccupied 
with the sheer joy of applying mathe- 
matics and mechanics to the solution of 
engineering problems. The larger aspect 
of applying engineering principles to the 
satisfaction of man’s ultimate needs has 
been overlooked. In so far as they relate 
to civil engineering, man’s needs can be 
stated simply. Man wants everything, 
whatever it is, built more cheaply and 


more quickly—houses, buildings, bridg- 
es, municipal improvements, dams, 
roads, harbors. 

Engineers concentrate too much on 
building better, not enough on building 
more cheaply. The value of nearly ev- 
erything civil engineers build is de- 
stroyed by obsolescence or change—not 
deterioration. Engineers seldom build 
anything that actually wears out, but 
nearly everything they build gets 
junked because of obsolescence. Why 
not gear things to a more reasonable 
life expectancy? 

It seems to me, then, that the civil 
engineering profession, and of course 
this means the American Society of 
Civil Engineers, needs to turn its atten- 
tion to measures that will reverse unde- 
sirable trends and, if possible, break up 
some of the hobbling practices to 
which attention has been called here. 

Specifically, ASCE needs to find ways 
to assure the application of more com- 
prehensive, more original, more creative 
engineering based on more research, 
wherever it can be justified. ASCE 
needs desperately to disabuse the minds 
of many laymen and some engineers of 
the strangely persistent notion that en- 
gineering costs 5 percent—period. 
Think what it would mean to the pro- 
fession if people could be made to un- 
derstand that a thoroughgoing job of 
original engineering—whatever it costs 
—is in the interest of economy for near- 
ly all important projects. 

The ASCE, because it is the bell- 
wether of civil engineering, has a dis- 
tinct responsibility in this area, just as 
it has in any other area that affects the 
present and future welfare of the pro- 
fession and of mankind. Clearly here 
there is no conflict; what is good for the 
profession is good for mankind. 

The sort of mechanism needed to ex- 
plore these horizons within horizons is 
already in existence within the organ- 
izational structure of ASCE. I refer to 
the effective—but I think rather awk- 
wardly named—Department of Condi- 
tions of Practice. Its highly significant 
purpose is to coordinate and stimulate 
the professional and economic aspects 
of engineering practice. It is suggested 
that the Department of Conditions of 
Practice of ASCE mobilize its excep- 
tional capabilities and undertake a 
study of the potentialities here dis- 
cussed. Specifically, it is suggested that 
it study and make recommendations on 
how to further more thorough, more 
custom-tailored, more creative engineer- 
ing and research. 


(This article is from Past President 
Lockwood’s address at ASCE’s Pacific 
Northwest Conference of Local Sections 
in Helena, Mont., April 24, 1959. The 
theme of the conference was “New Hori- 
zons in Civil Engineering.”) 
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Baltimore’s new candelabra-type 
television tower rises 730 ft above | 
Television Hill. Serving all three 
television stations in Baltimore, 
the tower is the first ever con- 
structed to support three antennas 

on the same platform. 


a 
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BALTIMORE'S 
GANDELABRA 


Three sets of double guys are attached to the tower at each of the four guy levels. 
All four sets on one tower face are connected to a common reinforced concrete 
anchor at a distance of about 450 ft from the base of the tower. (See Fig. 1.) Provisions 
have been made for additional guys, which will be required if the tower height is 
increased to 1,000 ft. 


ROBERT S. ROWE, A.M. ASCE 
Professor and Chairman 
Department of Civil Engineering 


Duke University, Durham, N. C. 


The Baltimore Candelabra, one of the 
most unusual structures ever designed 
for television transmission, was re- 
cently erected in Baltimore, Md. It is 
the first tower ever constructed to sup- 
port three antennas on the same tri- 
angular platform. Some of the impor- 
tant design problems encountered were 
the acquisition of adequate land for 
economical guy-wire anchor locations, 
limitations imposed by the Civil Aero- 
nautics Authority, limitations imposed 
by the Federal Communications Com- 
mission, local zoning ordinances, and 
the determination of a design wind for 
the strongest tower economically possi- 
ble. 

Recent improvements in television 
antennas and the desire to improve tele- 
vision reception led to the decision to 
support three antennas on the common 
tower. Ordinarily when height is not a 
critical factor, multiple antennas would 
be supported on a single tower by stack- 
ing them on top of one another. Al- 
though the Federal Communications 
Commission permits a tower height of 
1,000 ft, the height of this tower was 
limited to 730 ft by the Civil Aero- 
nautics Authority. Therefore it was de- 
cided to design a unique structure to 
support all three antennas on a triangu- 
lar platform so that each would trans- 
mit from the same height. This type of 
structure, with all its antennas at the 
same elevation, has become known as 
a “candelabra.” 

Provisions have been incorporated in 
the design of the tower and its founda- 
tions to extend its height to 1,000 ft 
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when permission is granted by the Civil 
Aeronautics Authority. 
Design considerations 

The design wind was based on exist- 
ing records of the Weather Bureau and 


determined to be equivalent to 165 
mph at an elevation of 1,000 ft, that is, 


105" 
WJZ| WBAL | WMAR 


17" galv. bridge strand, 
double guys at each corner 


FIG. 1. The tower is of triangular cross 
section with solid steel legs spaced 12 
ft at the corners. Guy wires are con- 
nected to the tower at four different 
levels. On top are three antennas. 


Tower leg 


Base plate 


Grade 


SECTION A-A 


FIG. 2. Center pier and pad on which it 
rests ave shown in sketches. 
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at the maximum projected tower 
height. The corresponding design wind 
pressure of 70 lb per sq ft on flat sur- 
faces was used throughout the tower 
height for reasons of safety. The design 
wind pressure on curved surfaces was 
reduced to two-thirds of that on plane 
surfaces. Various combinations of wind 
loading with gust factors of 1.33 were 
so located as to obtain maximum values 
for the shearing force and the bending 
moment for the tower design. 

The tower is triangular in cross-sec- 
tion, with solid steel legs spaced 12 ft 
apart at the corners. The diameters 
of the legs vary from 5%4 in. to 7 in., 
and are of high-strength T-1 steel. The 
tower legs were fabricated in 30-ft 
lengths with jet-welded flanges. Diag- 
onals are solid round members varying 
in size from 1 in. to 1% in. Girts or 
horizontal members are double angles 
predominately 4 in. x 3 in. x 4 in. and 
31% in. x 24% in. x 4 in. All bolts have 
lock nuts and washers. The important 
dimensions of the 622-ft tower as built 
are shown in Fig. 1. 

There are three sets of double guys 
at each of the four guy levels, one set 
attached perpendicularly to each face of 
the three-sided tower. The guy levels 
are spaced approximately 150 ft apart 
up the tower (Fig. 1). Guys are gal- 
vanized bridge-strand steel cable vary- 
ing in diameter from 154 ¢ in. to 1% in. 
with breaking strengths ranging from 
212,000 Ib to 432,000 Ib. 

To help prevent troublesome vibra- 
tion in the guys, pairs of standard Alcoa 
Stockbridge dampeners have been em- 
ployed. Even under high winds, the vi- 
brations of the guys are hardly notice- 
able. Without a system of dampeners, 
cables tend to vibrate continuously and 
may even gallop with amplitudes of as 
much as 30 ft. The four sets of guys that 
are attached one above another on the 
same face of the tower extend out to a 
common reinforced concrete anchor lo- 
cated about 450 ft from the base of the 
tower. 

The top platform is an open steel tri- 
angular framework, 105 ft on each side 
and 16 ft deep. It is supported at each 
of the three corners by a strut com- 
posed of a 150-ft triangular tower run- 
ning diagonally from the 450-ft mark 
outward to the corner of the platform. 
The tower is serviced by an electroni- 
cally controlled, two-passenger elevator 
running inside the tower framework 
from the base to the top of the landing. 
A system of catwalks connects the ele- 
vator landing with the corners and mid- 
points of the platform. 


Foundations 


A tapered hexagon measuring 20 ft 
6 in. between parallel faces, and 9 ft 
4 in. deep, forms the center pier on 


which the base of the tower rests. See 
Fig. 2. This pier stands on a hexagonal 
pad 33 ft between parallel faces and 3 
ft 6 in. deep. Approximately 300 cu yd 
of concrete were used in this founda- 
tion, which was designed for a maxi- 
mum soil pressure of 6,000 lb per sq ft. 
The design loads on the top of this cen- 
ter pier consist of a compressive thrust 
of 3,800,000 lb, a bending moment of 
5,300,000 ft-lb and the horizontal shear 
of 68,000 Ib. 

Each of the three guy anchors is a re- 
inforced concrete polygon 33 ft square 
and 15 ft deep, requiring 600 cu yd of 
concrete. This mass of concrete at each 
guy anchor is necessary to withstand the 
large uplift of 1,160,000 Ib plus an add- 
ed factor of safety equivalent to a 100 
percent overload. The anchors were de- 
signed also to resist a horizontal shear 
of 867,000 Ib with an overload of 100 
percent. 


Tower fabrication 


The Baltimore tower was designed 
and fabricated by the Dresser-Ideco 
Company, Columbus Ohio, which pro- 
vided the most modern plant facilities 
and equipment for machining and as- 
sembling its components. Because of the 
rigid requirements established for the 
structure, fabrication techniques had 
to meet stringent specifications. A cir- 
cular jet welding device was used to 
connect each flange to its solid round 
vertical leg member. By the use of this 
welding device, tremendous heat was 
applied to the entire connection, thus 
assuring a continuous weld of uniform 
strength. 

Half-inch gusset plates were welded 
to the solid round leg members which 
accommodate the horizontal and diag- 
onal tower members. After the gusset 
plates had been welded, the legs were 
checked for accuracy, and their ends 
were milled parallel to each other. Fi- 
nally the various members were tagged 
for shipment. 

Because the members were shop fab- 
ricated to close tolerances, fast erection 
was possible and there was little chance 
for tower misalignment. No field fabri- 
cation was required beyond the occa- 
sional reaming of a hole in multiple 
plates thicker than 3 in. Accuracy was 
obtained by machine-shop jig drilling 
and jig welding. Primary members 
were pretested to prevent inaccurate 
adjustments in the field. 

All members and connections com- 
posed of ordinary A-7 steel were com- 
pletely hot-dipped galvanized to pre- 
vent rust. Because of the stainless 
character of the T-1 steel, and to elim- 
inate any chance of embrittlement or 
cracking, members of T-1 steel were not 
galvanized. 

The fabricated members were 
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shipped by rail as close to the site as 
possible. Trucks then transported them 
from the rail head to the site and un- 
loaded them in the immediate vicinity 
of the tower to reduce additional han- 
dling. An accurate inventory was main- 
tained to insure that all material would 
be at the site when needed so that con- 
struction could continue uninterrupt- 
edly. 


Erection methods 


Before construction could begin, the 
site was prepared, and a precise layout 
of the foundations was made. A clear 
area from the center pier to each guy 
anchor, free from all underbrush and 
other obstructions, was obtained. Such 
clear areas are very important since 
each guy cable must be stretched out on 
the ground from the center pier to its 
distant anchor. The total length of guy 
cable used was approximately 14,000 ft. 

Excavation for the tower founda- 
tions, placing of reinforcing steel, and 
placing of concrete proceeded as rapidly 
as possible even under adverse weather 
conditions. Over 30,000 Ib of reinfore- 
ing steel were used in the foundations. 
Soil explorations were controlled by the 
Raymond Concrete Pile Co. Borings 
were made to determine the depths and 
strengths of bearing materials. 

A total of 2,100 cu yd of concrete was 
used in the main center pier and in the 
guy anchors. Concrete was mixed at the 
site and deposited as close to its final 
position as possible to help prevent seg- 
regation. 

While concrete was being placed, sur- 
veyors were continuously on the job to 
locate the guy anchor steel and anchor 
bolts for the 2-ton base plates to which 
the three legs of the tower would be 
connected. 

Because of the precise layout of the 
foundations and the excellent fabrica- 
tion of the component parts, a relatively 
short time was required for construc- 
tion. Even though most of the erection 
was done during the winter months of 
November, December, and January, 
rapid assembly of the tower structure 
went forward without a single loss-of- 
time accident. A total of only 7,000 
man-hours was expended in erecting 
the 500 tons of tower steel and guys. 

Each member was completely bolted 
as construction proceeded. To add sta- 
bility to the tower, temporary guys 
were provided at critical locations. As 
construction progressed, the permanent 
guys were strung, adjusted for initial 
tension, and the dampeners attached. 
The temporary guys were then re- 
moved. Prior to shipment, all cables 
were prestressed in the shop. Calibrated 
hydraulic jacks, as well as “guy meters” 
were used in the field to insure correct 
tensioning. Experience gained on pre- 
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vious jobs proved valuable and enabled 
the erection contractor to coordinate 
the efforts of all concerned. 

During erection, crew members were 
carried to the top of the tower on a 
“headache ball.” Once at the top of the 
tower, they used a two-man elevator for 
getting to the construction area. A gin 
pole at the top of the structure permit- 
ted the erection of the top triangular 
platform together with the built-up 
welded corner sections that support the 
antennas. The corner antenna assem- 
blies, weighing approximately 20,000 Ib 
each, were supported by three 150-ft 
diagonal struts. Because of the extreme 
weight of the antennas, it was not con- 
venient to lift them fully rigged; in- 
stead they were lifted in two pieces of 
approximately 10,000 Ib each. 


Guy tensioning 


One of the most time consuming and 
critical operations in tower construction 
is guy tensioning. Of the many possible 
ways to obtain initial tension in the 
guys, calibrated hydraulic jacks were 
chosen in this case. When such jacks are 
used, care must be exercised to insure 
proper adjustment, correct calibration, 
and adequate sensitivity of the dial 
gage. Careless handling of the jacks 
may result in disaster. To reduce the 
time required for guy adjustment, a 
“guy meter” was developed by the writ- 
er. This made it possible to continu- 
ously determine the tension in the cable 
by measuring the sag, the tangent in- 
tercept at the tower, and the inclina- 
tion of the cable at the anchor. 

Because of the high tension in the 
cables, the catenary of the guy ap- 
proaches that of a parabola with a very 
small error. Thus it was quite easy to 
compute the sag at the center of the 
cable and the corresponding tangent 
intercept at the tower. By use of the 
tangent intercept, the angle of the cable 
with the horizontal at the anchor was 
computed as well as measured and com- 
pared with the value specified on the 
drawings. The tension in each cable was 
then checked by the calibrated jacks. 
The stages of erection proceeded rapid- 
ly and little time was spent in the final 
adjustment of the guys since independ- 
ent checks had been made continuous- 
ly. The guy meter was extremely 
successful and saved considerable time 
in all stages of guy adjustment on this 
tower. 

Design and fabrication of the Balti- 
more Candelabra were carried out by 
the Dresser-Ideco Co. of Columbus, 
Ohio. The tower was erected by the 
John F. Beasley Construction Co. of 
Muskogee, Okla. The writer served as 
consultant to the Hearst Broadcasting 
Co. on this tower as well as on other 
towers throughout the country. 


A gin pole slung inside the tower was 
raised by cables as construction pro- 
ceeded. To add stability to the tower, 
temporary guys were provided at criti- 
cal locations. 


Tower platform and a part of a bat- 
wing antenna rise skyward to become 
part of Baltimore's new television tower. 
A total of 500 tons of tower steel and 
guys are included in this new feature 
of Baltimore’s skyline. 
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Somewhere along the path of his tech- 
nical development the young civil engi- 
neer will encounter a type of problem 
that defies mathematical solution—to 
achieve certain objectives not directly 
by his own efforts but by stimulating 
and coordinating the efforts of others. 
If he is to accept this challenge with 
confidence and enthusiasm instead of 
with fear and a sense of inadequacy, he 
will need previous self-training in the 
field of engineering management. 

Too many civil engineers begin their 
professional careers with an “T’ll cross 
that bridge when I come to it” attitude 
toward administrative and management 
practice. The fact is that, today, the 
dynamic areas of social and human re- 
lations are vital to the success of any 


SELF-TRAINING IN ENGINEERING MANAGEMENT 
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endeavor in the scientific or technical 
field. 

The weaning process from designer 
to executive is often painful. When the 
time comes to delegate work to others, 
the tendency is to draw back, to feel a 
lack of confidence in subordinates, and 
to assume an I-can-do-it-better-myself 
attitude. As a result subordinates lose 
self-confidence, develop a fear of criti- 
cism, and take an “it’s easier to ask the 
boss” approach to the challenge of re- 
sponsibility. 

Assuming that the young civil engi- 
neer is aware of his need for training in 
management, how does he start his 
program for self-improvement? 

As a first step, he should. take a long 
look at his own characteristics, needs, 


I. PLANNING 


il. ORGANIZATION 


Ill, DELEGATION 


by others? 
IV. RESPONSIBILITY 


Vv. COMMUNICATION 


zation? 


zo 


UMAN RELATIONS 


oN OW 


Check List 


Questions the engineering administrator can use to 
measure his management ability 


1. Have | set realistic goals for myself and my work group? 
2. Am |! planning effectively for the needs and growth of the organization? 
3. Have | established priorities for the work to be done? 


1. Have | shown my men how each of their jobs fits into the total picture? 
2. Does each person clearly understand his authority? 
3. Are the organizational lines simple, efficient, and easy to follow? 


1. Am I effectively delegating responsibility and authority? 
2. Do | avoid trespassing on responsibility once it is delegated? 
3. Have | burdened myself with details that could be handled more effectively 


1. Do | face up to situations? Will | admit errors in judgment? 
2. Am | making the most of promising new plans and ideas? 
3. Do | get group reaction on important matters before going ahead? 


1. Am | keeping myself well informed about the accomplishments of the organi- 


. Do I handle questions satisfactorily? 

. Am I easy to understand? Do | explain the “why” of my decisions? 

. Do I come to the point quickly in discussions? 

. Do | express myself clearly in writing? 

. Am I keeping the group informed of progress, changes, and decisions? 


. Do | express appreciation when an individual does a good job? 
. Do | make my men feel at ease when talking with me? 

Have | won the confidence and loyalty of my men? 

. Do I encourage cooperation with members of other groups? 

. Do I listen understandingly to others in a discussion? 

. Have | recognized individual accomplishment outside the job? 

. Do | defend my organization against criticism? 

. Have | publicized outstanding work by members of my group? 

. Do | deal objectively with problems and situations? 
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and objectives. Every human being is 
endowed with certain natural gifts— 
some with physical assets, others with 
creative abilities, still others with 
strong powers of perception or tre- 
mendous drive or great patience. It is 
important for the potential executive 
to evaluate his attributes and deficien- 
cies. Only then can he develop a cus- 
tom-tailored improvement program, 
concentrating his efforts in areas of 
greatest need. 

In the appraisal process, many engi- 
neers become discouraged by their lack 
of “Madison Avenue savoir-faire” or 
“dynamic bubbling personality.” And 
yet our largest, most efficient, and most 
respected civil engineering organiza- 
tions are administered at many levels 
by plain, mild-mannered individuals. 
These men have won the loyalty and 
respect of their subordinates, not by 
“fancy talk” but by delegating respon- 
sibility, encouraging — self-expression, 
demonstrating technical ability, and 
furthering with confidence and integri- 
ty the programs of their organizations. 

The civil engineer enters his profes- 
sional life well-trained in the processes 
of orderly thinking. Perhaps without 
being aware of it, he has learned to ac- 
cumulate facts, to arrange and analyze 
them logically, and to base conclusions 
and decisions on his findings. This 
technique can be of great value to the 
budding administrator in his approach 
to engineering management problems. 

Beginning with his first day at work, 
the young civil engineer can develop 
an attitude of awareness and curiosity. 
The technical and management activi- 
ties of his own work group can provide 
him with many valuable ideas and ex- 
periences. He can broaden and expand 
his knowledge of administrative action 
by asking himself such questions as 
“Why was this action taken? Did the 
results justify the effort? How was this 
decision made? Would I have acted 
differently? Why? How?” 

As he undertakes more responsibility 
and advances in his profession, the en- 
gineering executive should prepare a 
series of questions that will test his ad- 
ministrative ability and judgment. 
Periodic self-examination with these 
questions will pinpoint the weak spots 
in his executive attitude. A check list of 
typical questions that the engineering 
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administrator can use to measure his 
management ability is given in the ac- 
companying box. 

What about formal education? The 
questions in the check list might give 
the idea that an honest interpretation 
and reasonable practice of the Golden 
Rule is all that is needed for a success- 
ful executive. Certainly the Golden 
Rule is an invaluable guide for the 
practicing engineering administrator. 
But there is also a need for a formal 
framework of management principles 
and executive techniques on which to 
build, test, and expand the dynamic 
abilities of the individual. 

By developing regular reading habits, 
the civil engineer can add immeasura- 
bly to his knowledge and understanding 
of administrative action. He can read 
books and magazines on the techniques 
of report writing, personality develop- 
ment, and public speaking. The knowl- 
edge, ideas and experience of the 
world’s foremost educators and admin- 
istrators can be found in the excellent 
management literature available today. 


However, the stimulus for self-ex- 
pression created by formal education 
cannot always be found in books. The 
free exchange of ideas in the classroom, 
the exacting rigors of a written assign- 
ment, the five-minute speech before a 
critical audience of fellow students— 
these are the situations in which a 
realistic appraisal of the individual’s 
progress can be made. 

Engineering educators are aware of 
the need for broader formal training in 
the dynamic areas of human relations 
and administrative disciplines. Six years 
ago, The George Washington Univer- 
sity in Washington, D. C., inaugurated 
a graduate program in the School of 
Engineering leading to the degree of 
Master of Engineering Administration. 
Among the courses offered are “The 
Engineer and Society,” “Communica- 
tion of Ideas,” “Economic Analysis in 
Engineering Planning,” and “Contract 
Administration.” 

Today some 350 graduate engineers 
and scientists are enrolled in the pro- 
gram as candidates for the masters de- 


gree. The writer is privileged to be 
among this group, which includes many 
high-level engineers and scientists who 
have recognized the need for formal 
administrative training in advancing 
their professional careers. 

In summary, then, the development 
of executive ability is a vital and fasci- 
nating challenge to the civil engineer. 
Fortunately the opportunities for ac- 
quiring administrative skill are readily 
available to any alert indivdual. He can 
establish his own program for self-de- 
velopment by: (1) setting his objec- 
tives; (2) appraising his current status 
and needs in relation to these objec- 
tives; (3) choosing the means for sat- 
isfying those needs; (4) setting aside 
the necessary time for study, whether 
for regular reading or for specific 
courses; (5) putting what he learns 
into practice; and (6) continuously re- 
appraising his achievement. 

There is no quick and easy formula 
for executive success, but the greatest 
rewards of professional life go to him 
who achieves this goal. 


Structural steel for coal conveyor 
bridge is being erected across 


New York's West Side Drive. Top 
of Tower “A” is seen extending 
above the elevated Drive at right, 
and Tower “B” stands close to 
powerhouse building at left. 
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HEAVY-WEIGHT CONCRETE STABILIZES TOWER FRAMES 


Hheavy-weight concrete, weighing 290 
lb per cu ft, recently was used to stabi- 
lize two high towers in a modernization 
program for the New York City Tran- 
sit Authority’s 59th Street Power Plant. 
(Since this article was written, the 
Transit Authority’s power plants have 
been sold to the Consolidated Edison 
Company of New York, Inc.) Installa- 
tion of two 36-in. coal conveyor belts 
in a new bridge over the West Side 
Drive required tall towers with result- 
ing large overturning forces. 

Very little design information was 
available on heavy-weight concrete and 


RALPH M. BAUMGARTEN, A.M. ASCE 
Assistant Structural Engineer 
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few contractors were experienced with 
this material. The heavy concrete, used 
in this case for its high unit dead weight 
only, is very similar to that sometimes 
employed for shielding atomic reactors 
and other nuclear installations. Con- 
crete mix and cost data are presented 
for this waterfront project whereby 
coal, unloaded from barges by tower 
hoists, is to be moved across the elevat- 
ed expressway to the power plant. See 
Fig. 1. 

Because of the location of its power 
plants within the City of New York, it 
is the policy of the Transit Authority 
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to use fully enclosed coal conveyor 
bridges to minimize dust and dirt prob- 
lems. This requirement imposed very 
severe structural requirements on the 
two supporting towers for this coal 
conveyor bridge due to the design wind 
loads. Since both the bridge and the 
towers are fully exposed to view, stain- 
less steel siding for the bridge, and 
Vierendeel-type supporting towers, 
were chosen for esthetic reasons. 

Both towers are similar in shape and 
structural action, although different in 
height, width and size. See Fig. 2. Also, 
their foundations are similar. The high 
overturning moment at the base of the 
towers would normally require massive 
concrete foundations. Space limitations 
and foundation conditions, however, 
made such foundations impractical and 


W. 59th St: 


Drive 


W. 58th St. | 


FIG. 1. Plan shows location of Towers 
“A” and “B” in which heavy-weight con- 
crete was used. These towers support 
the coal conveyor bridge that connects 
the pier with a power plant serving New 
York City’s subways. 


West Side 


FIG. 2. Tower “A” is seen in two sections, 
Tower “B” in one. Legs of Tower “B” are 2 ft 
9 in. deep. 
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led to an increase in the effective over- 
all height of the towers. 

Tower “A,” along the bulkhead line, 
had to be located over an existing re- 
lieving platform whose deck, 7 ft below 
grade, limited the depth of concrete 
that could be poured. This relieving 
platform had to be punctured and some 
of its timber piles removed in order to 
install the Drilled-in caissons chosen to 
support the tower foundation. The 
Drilled-in caissons extend 48 ft to rock 
and are socketed into the rock for a 
depth of 13 ft. Rock is overlain with 
riprap, silt and clay. If the lateral sup- 
porting value of this overburden and 
the backfill above the relieving platform 
are neglected, the overall height of 
Tower “A” is about 107 ft. 

Tower “B” is located over an existing 
ash tunnel allowing vertical space of 
about 7 ft under the sidewalk level in 
front of the main building entrance. 
This limited the depth of concrete that 
could be placed to resist overturning. 
Rock in this area, which is 52 ft below 
grade, is also overlain with riprap, silt 
and clay. This tower foundation is also 
supported on Drilled-in caissons and, if 
the supporting value of the over-burden 
is neglected, the overall height of Tower 
“B” becomes about 165 ft. 

There is no structural connection be- 
tween the bridge and the power plant, 
and the bridge steel, siding and belt sys- 
tems have provisions for longitudinal, 
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vertical and transverse expansion and 
contraction due to temperature and 
loading variations. 

A study of the wind forces, dead load 
of the bridge, towers, foundation pads 
and Drilled-in caissons revealed the 
need for additional weight to maintain 
the stability of the structure with a 
minimum acceptable factor of safety. 
Of the various schemes investigated, 
hollow steel tower legs filled with heavy- 
weight concrete appeared to offer the 
best solution. It was of course obvious 
that the heavier the unit weight of the 
concrete, the smaller the plan dimen- 
sions that would be needed for tower 
legs, their minimum size being that re- 
quired for the performance of their 
structural function. 

A literature investigation was insti- 
tuted to determine what maximum 
unit weight could reasonably be speci- 
fied. This study revealed that as the 
reported unit weights of concrete in- 
crease, less and less information seems 
to be available. Almost all the recent 
papers in this field were written about 
concrete used for nuclear shielding re- 
quirements. The results of this inves- 
tigation led to the decision to require a 
weight of 290 lb per cu ft. Since the 
heavy-weight concrete used in the tow- 
er legs has no structural function other 
than to transfer its weight to the col- 
umns to stabilize the towers, and since 
the concrete is used in a heavy section 
permanently confined in the steel col- 
umns, a minimum cylinder strength of 
2,000 psi was considered sufficient. No 
other requirements for the heavy- 
weight concrete were written into the 
specifications. 

The contract, of which the towers 
and heavy-weight concrete were a small 
part, was awarded on the basis of com- 
petitive bids. Before the contractor was 
permitted to place any heavy-weight 
concrete in the towers, he was required 
to submit for testing six cylinders made 
from the mix he desired to use. 


Ore and punchings 


The contractor’s proposed mix con- 
sisted of a Type I Portland cement, 
magnetite sand, magnetite ore, steel 
punchings, a Pozzolith admixture and 
water. Since no requirements were in- 
cluded in the specifications for the type 
of aggregate or its gradation, no sam- 
ples were submitted for analysis. A vis- 
ual inspection indicated that the mag- 
netite ore was fairly well graded from 
2 in. down to about % in. The magne- 
tite sand was very fine and probably 
most of it would have passed through 
a No. 30 sieve. The steel punchings 
were graded from 54 in. down to about 
34, in. All punchings were steam 
cleaned and there was no evidence of 
any grease or oil on them. 
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The test cylinders were weighed 
when they were made and again after 
they had been cured for 7 to 28 days. 
Seven and 28-day strength tests were 
also made. Because the mix had very 
little workability, it was found nec- 
essary, in order to compact the con- 
crete, to use a mechanical vibrator held 
on the outside of the test cylinder forms 
instead of tamping with a rod. This, 
in turn, required the use of steel forms 
rather than cardboard cylinders. 

After several trial batches, the con- 
tractor, with the assistance of the en- 
gineers, was able to submit for testing 
a mix whose cylinders met the speci- 
fications and it was then approved for 
use. Table I shows the weights for a 
theoretical batch of 1 cu yd. 

Some pertinent facts concerning this 
mix follow. Its theoretical unit weight 
when batched is 308 Ib per cu ft. The 
approximate amount of uncombinable 
water in the mix is 9 lb per cu ft. The 
approximate unit weight when cured 
is 299 lb per cu ft (290 required). The 
water-cement ratio is 7 gal per sack of 
cement. The cement factor is 5.27 
sacks per cu yd. The volume of the 
paste is 7.44 cu ft, or 27.5 percent of the 
absolute volume of the concrete. 

The volume of the aggregate is 19.63 
cu ft, or 72.5 percent of the absolute 
volume of the concrete. The percentage 
of the aggregate by absolute volume 
is: 


Magnetite sand 31.1 
Magnetite ore 32.5 
Steel punchings 36.4 

Total 100.00 


The probable compressive strength 
of the mix is 3,200 psi at 28 days, based 
on 6-in. x 12-in. cylinders moist cured 
under standard conditions. 


Control of concrete 


To control the concrete during con- 
struction, the batching as well as the 
placing was strictly supervised. Water 
was allowed to be added to the mix 
only at the job site. In addition to the 
standard test cylinders made during 
construction for later laboratory curing 
and testing, a wet-weight check was 
made on one test cylinder from each 
transit-mix truck. The average weight 


TABLE |. Weights for a theoretical 
I-cu yd batch of heavy concrete 


ABSOLUTE 

Speciric Weicut VoLume, 
MATERIAL Gravity Ib cu ft 
3.15 495 2.52 
Magnetite sand ....5.20 1,980 6.10 
Magnetite ore ...... 5.10 2,030 6.28 
Steel punchings ....7.85 3,500 7.15 
Totals 4.94 8,313.5 27.07 
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from two consecutive trucks had to be 
at least equal to the average wet weight 
recorded for the approved trial batch, 
before the trucks’ contents were allowed 
to be placed in the tower legs. 

Twenty-nine of these test cylinders 
had an average wet weight of 310 lb 
per cu ft, ranging from 328 to 297 lb 
per cu ft. Since the amount of un- 
combinable water in the mix is no more 
than about 9 lb per cu ft, it can be seen 
that there was an ample margin for 
evaporation over the specified weight. 

Standard test cylinders were labora- 
tory cured in a moist room until they 
were tested, and then weighed and 
broken at the end of 7 and 28 days 
in accordance with standard testing 
procedures. See Table II. A total of 
30 cylinders were made to represent the 
approximately 95 cu yd of concrete 
that was placed over a period of 8 days. 
These test cylinders were also made in 
steel forms and mechanically vibrated. 

Since all the cylinders were cured by 
storage in a moist room until the time 
of test, there was no chance for normal 
loss of weight due to evaporation. This 
is shown by the wet, 7- and 28-day 
weights, all of which were very close to 
the theoretical unit weight as batched. 
This also indicates that the usual ab- 
solute-volume method of proportioning 
concrete is a satisfactory starting point 
for trial batches. As far as the strength 
is concerned, it can be seen that there 
was considerable variation from the 
average. The averages, however, do 
show that the usual relationship of 
strength to water-cement ratio is some- 
what high for proportioning this type 
of heavy-weight concrete. 


Cost data and erection 


The four tower legs that were filled, 
two in Tower “A” and two in Tower 
“B”, required about 95 cu yd of heavy- 
weight concrete. No form work was 
needed to hold the concrete because the 
steel plates of the columns served that 
function. The original construction 
schedule called for the work to be done 
early in 1959, but it was actually per- 
formed in November of 1958. In Feb- 
ruary 1957 the engineers estimated the 
cost of the heavy-weight concrete at 


TABLE Il. Test cylinder data 


Averace Low 


Nine cylinders tested 
at 7 days: 


Unit weight, Ib per cu ft 307 324 300 


Compressive strength, psi 2,516 4,093 1,533 


Twenty-one cylinders 
tested at 28 days: 


Unit weight, Ib per cu ft 314 329 302 
Compressive strength, psi 2,820 4,919 1,565 


$250 per cu yd. When the bids were 
opened, the average unit price bid of 
four contractors was found to be $356 
per cu yd, the prices ranging from $240 
to $460 per cu yd. 

The contractor elected to use transit- 
mix trucks loaded to about half their 
volume capacity to deliver the concrete 
to the site. Batching was done by 
weight at a central plant. Water was 
added at the site and a truck-mounted 
crane and bucket transferred the con- 
crete from the trucks to the towers. 
The concrete was then chuted into the 
columns through the access holes pro- 
vided in one web of each tower leg. As 
the concrete rose in a column, welded 
steel plates were added to close the 
lower holes so as to retain the concrete. 
The contractor built a movable work- 
ing platform from which to handle 
the chuting and also the vibration of 
the concrete after it was placed. 

Field supervisors for the engineers 
reported that the concrete, after being 
placed and vibrated, had a density at 
least equal to that achieved in the test 
cylinders. Concrete was placed in both 
tower legs simultaneously so as to re- 
duce the rate of rise in each to a value 
that it could safely withstand. If ag- 
gregate had been available in sufficient 
quantity, it would have been possible 
for the contractor to fill the tower legs 
in three working days and still stay 
within the limitations imposed by the 
use of these legs as forms. As it was, 
delays in delivery stretched the place- 
ment time to eight days. 

Experience gained in designing and 
placing this concrete mix, weighing 
over 290 lb per cu ft, indicates that the 
use of such a mix is technically feas- 
ible. If required by the design and jus- 
tified on an economic basis, mixes of 
this weight can be proportioned using 
existing techniques. Construction 
methods and equipment intended for 
the making and placing of ordinary 
concrete can be successfully used for 
heavy-weight concrete. 

Engineering design and supervision 
of construction for the modernization 
of the 59th Street Power Plant are be- 
ing done by The J. G. White Engineer- 
ing Corporation for the New York 
City Transit Authority. The P. J. Car- 
lin Construction Company is the gen- 
eral contractor for this phase of the 
modernization program. 

G. J. Tzougros, Assistant General 
Superintendent (Power) and L. C. 
Benos, Superintendent (Power) are in 
charge for the Transit Authority. For 
the J. G. White Engineering Corpora- 
tion, M. P. Aillery, F. ASCE, Chief 
Structural Engineer, is in charge of all 
structural and civil work and R. Me- 
Laughlin, A.M. ASCE, is Resident Su- 
pervisor. 
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A MULTIPLE-TYPE STRUCTURE OF EARTHFILL AND CONCRETE 


Four stages of power-unit installation are seen in this 
aerial view. Scroll cases are TI steel. Concrete from the 
plant at top left was placed by the two whirler cranes. 


Concreting on Noxon Rapids Dam is seen approaching completion 
in September 1958. Reservoir has been cleared and Southwest 
Wing Dam completed. Note the concrete plant at left. 


NOXON RAPIDS 


K. STRENGE, F. ASCE 


Chief Civil Engineer 


The Washington Water Power Company 
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Spokane, Wash. 


F.. the earth and concrete Noxon 
Rapids Dam in Montana, extraordinary 
geologic and topographic difficulties 
were overcome to provide water-tight- 
ness. One feature, a grouted-gravel (in 
place) cutoff to rock, presented an un- 
usual construction challenge which was 
accepted and bested. The hydraulic 
turbine runners are especially note- 
worthy; they are among the largest of 
their type in existence and had to be 
assembled in the field because of ship- 
ping limitations. The scroll case is T-1 
steel, a new material in this field. 
The 400,000-kw Noxon Rapids proj- 
ect is a property of the Washington 
Water Power Company, which was in- 
corporated in 1889 and by 1950 was 
serving a load of about 360,000 kw. 
Since 1940, the load has grown at a 
rate exceeding 10 percent per year. To 
meet this growth, the 200,000-kw Cabi- 
net Gorge plant was built on the Clark 
Fork River in 1950-1952, and while it 
was under construction investigation 
was started at the Noxon Rapids site, 


just upstream on the Clark Fork (Fig. 
1). 

Noxon Rapids Hydroelectric Devel- 
opment, with its initial capacity of 
400,000 kw, will start carrying load in 
September 1959, and four units will be 
in operation by March 1960. This will 
again double the installed capability of 
the Washington Water Power Com- 
pany. Provision is being made for the 
addition of a fifth unit. 

The Noxon Rapids project is on the 
Clark Fork River in Sanders County 
in northwestern Montana, 18 miles 
from the Idaho-Montana state line. A 
profile of the river, Fig. 1, shows devel- 
opment of the Clark Fork and the trib- 
utary Flathead River. 

A federal license for the project was 
issued on May 12, 1955. Ebasco Serv- 
ices Inc., was engaged to do the engi- 
neering, design, purchasing and man- 
agement of construction. Relocations 
and reservoir clearing began in August 
1955. In April 1956, a contract was 
awarded to Morrison-Knudson Com- 
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The 99,400-cfs flood of May 1958 was forced through the sluice- The 325-ton American powerhouse gantry has a rigid frame 
way left in the dam. After the Spring run-out the gap was and is designed so that the hook can pass through the legs to 
concreted. The pool was filled in April 1959. serve a wide area. The unit is shown with a 406-ton test load. 


meets extraordinary geologic conditions 
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pany for the construction of the dam 
and powerhouse. About 100 contracts 
have been awarded for the total project. 
An article on “Railway and Highway 
Relocation at Noxon Rapids Dam,” by 
G. R. Latham and W. G. Saville, Fel- 
lows ASCE, appeared in Crvi, Enct- 
NEERING for March 1959, vol. p. 150. 


River controls construction sequence 


Above Noxon Rapids, the Clark Fork 
River drains about 21,500 sq miles, a 
considerable part of which is at alti- 
tudes of several thousand feet. The 
regime of the fiver is therefore typical 
of the northern Rocky Mountain region, 
with late spring floods due to snow 
melt occurring from the middle of April 
to the middle of July. The Flathead 
River is the main tributary above Nox- 
on, and is subject to regulation by Kerr 
Dam and Hungry Horse Dam. Kerr 
Dam, just below the outlet of the natu- 
ral Lake Flathead, controls 1,218,000 
acre-ft in a 10-ft drawdown, and at 
Hungry Horse 446,000 acre-ft are used 
for river control. 

The flow at Noxon Rapids, based on 
stream gaging records dating back to 


1910, can be summarized as follows: 


Regulated minimum flow... 12,000 cfs 
Average annual flow........ 18,000 cfs 
Average annual flood flow.. 90,000 cfs 
Maximum flood of record... 193,000 cfs 
Average annual discharge.. 15,000,000 acre-ft 


For comparison, the average annual 
discharge of the Colorado River at Hoo- 
ver Dam is 11 million acre-ft, and that 
of the Snake River at Weiser, Idaho 
(just above the Hells Canyon of the 
Snake River) is 13 million acre-ft. 

The entire design and construction 
scheduling of the project was controlled 
by the well-defined regimen and capac- 
ity of the river as outlined above. An 
elaborate sequence of construction op- 
erations and cofferdamming was de- 
veloped to bypass the river flow. The 
key to the cofferdam program was a 
rocky island in mid-river which was 
used as an abutment for successive 
stages of cofferdamming. 

In June 1956, an earth cofferdam was 
built to enclose the north river channel, 
and inside it a part of the spillway was 
constructed. This section of the spillway 
contained eight low-level sluiceways, 
each 12 ft wide by 17 ft high. These 


Noxon Rapids Project 
Estimated cost: Intake: 
$22,000,000 Trash racks 3'%4-in. clear spacing; net area 
Power development .............000.005 65,000,000 velocity, 1.4 fps 
$87,000,000 Provision for mechanical raking 

Gates, 4-wheeled vertical, 30 ft 2 in. x 22 ft 0 in. 
Capacity and energy (four initial units): wide 
400,000 kw 
252,000 kw Penstocks: 


Annual firm energy: 
Under critical water conditions 1,452,000,000 kwhr 
In median water year ....... 1,714,000,000 kwhr 


Reservoir: 

Area, 6,000 acres 
Volume, 500,000 acre-ft 
Clearing, 9,000 acres 


H. W. L., El. 2331.0 
Drawdown, weekly, 15 ft 
Usable storage, 

115,000 acre-ft 


Relocations: 

Northern Pacific Ry. (main line), 20 miles with 
5 bridges 

State Highway, U. 8. 10A, 10 miles with 3 bridges 

County and Forest Service roads, 20 miles with 
3 bridges 


Dam: 
Max. Hercut, Vovume, 
Secrions Lenorn, Fr cu YD 
Northeast 
Wing dam 1,800 225 1,035,500 
Southwest 
Wing Dam 3,000 165 1,921,000 
Concrete, 
non -overflow 
sect. 580 265 225,000 
Concrete, 
overflow section 470 190 252,000 
Total 5,850 3,433,500 
Spillway: 


Discharge, 250,000 cfs at H. W. L., El. 2331 
Gates, 8 Tainter, 40 ft wide x 35 ft high 
Energy dissipation, dentated sill 
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Five of 26-ft inside diameter, 136 ft long 


Powerhouse: 
Outdoor type with 325-ton gantry crane 
Concrete volume, 74,000 cu yd 


Francis turbines: 

Four initially 

Manufacturer, Allis-Chalmers 

Speed, 100 rpm 

Rated output, 130,000 hp at 152-ft net head 
Expected output, 137,500 hp at 152-ft net head 
Scroll case, T—1 steel, field welded 

Runner diameter, 232.85 ft 


Generators: 

Four initially 

Manufacturer, General Electric 

Speed, 100 rpm 

Rated output, 70,720 kw at 0.8 power factor, 60 
cu yd, 14.4 kv 

Type, umbrella, outdoor 


Transformers: 


. Seven, 3 single-phase for each 2 generators, 1 


spare 
Manufacturer, Westinghouse 
Rated, 66,300 kva, 230/13.8 kv, class FOA 


Transmission lines: 

Power, 230 kv 

Wood poles with H-frame 

Noxon to Cabinet Gorge, 17% miles 
Noxon to Kellogg, Idaho, 45 miles 
Noxon to BPA line, 2 miles 


Note: All elevations are for U.S.G.S. Datum. 


sluices had a discharge capacity of 30,- 
000 cfs under a head of 10 ft and were 
adequate for the low-water flow, which 
occurs between August and April. A 
180-ft gap was left in the spillway above 
these sluiceways for the passage of 
floods, which occur between April and 
July. This part of the work was accom- 
plished in 1956. 

The original plan was to unwater the 
south channel of the river after the high 
water of 1957. The contractor, at his 
option, cofferdammed and partially un- 
watered this area early in 1957 and was 
able to perform a useful amount of ex- 
cavation work in the powerhouse and 
south abutment area. The cofferdams 
were breached to allow passage of the 
1957 flood of 80,000 cfs. in June 1957 
the south-channel cofferdams were re- 
stored and work was ccncentrated in 
the intake and powerhouse area. By 
April 15, 1958, all parts of the dam ex- 
cept the low gap in the spillway were 
raised to at least El. 2240, which forced 
the 99,400-cfs flood of May 1958 
through the spillway sluices and the 
gap. (All elevations are for US.GS. 
datum.) 

After the 1958 flood, all parts of the 
dam were raised and were practically 
completed by April 1959. The final 
closure was made by dropping sluice 
gates in the diversion sluices on April 3, 
1959, during the spring rise, when the 
flow approached 35,000 efs. This was to 
reduce the reservoir filling time to a 
minimum, while Cabinet Gorge oper- 
ated by drawing on its reservoir. The 
water was raised to El. 2299 in 514 days. 

Hydraulic model tests conducted at 
the Albrook Hydraulic Laboratory at 
Washington State College covered all 
phases of river diversion and were an 
invaluable engineering tool in establish- 
ing the design of the successful diver- 
sion facilities. 


Construction plant 


Some half-million cubie yards of con- 
crete were placed in the period from 
mid-September 1956 to April 1959, de- 
spite a 21%4-month shutdown in the win- 
ter of 1956-1957. The aggregate plant 
upstream from the dam processed gla- 
cial gravel and was essentially a screen- 
ing, washing and sand classifying op- 
eration with a rated capacity of 50 tons 
per hr for fine aggregate and 180 tons 
per hr for the four sizes of coarse ag- 
gregate—6 in. to 3 in., 3 in. to 1% in., 
11% in. to % in., and % in. to No. 4. 
Aggregates were trucked to stockpiles 
just downstream from the automatic 
batch plant, reclaimed through a tun- 
nel, and transported on a conveyor belt 
rated at 400 tons per hr to an automatic 
batch plant feeding two 4-cu yd tilting 
mixers. The concrete was dumped in 
4-cu yd buckets, which were moved to 


July 1959 


CIVIL ENGINEERING 


the whirly cranes on flat-cars pulled by 
donkey engines. The two trestle-mount- 
ed, whirly cranes each had a lifting 
capacity varying from 35 tons at 50 ft 
to 6 tons with the boom fully extended 
to 178 ft. The maximum batching and 
placing rate was 200 cu yd per hr. 


Unique features of dam 


At the project site, the river is largely 
entrapped in a rock channel. This rock, 
on which the conc.ete structures are 
founded, is classified as an indurated 
(hardened by heat and pressure) argil- 
lite. The channel, however, lies in a 
wide valley which thousands of years 
ago was the bottom of glacial Lake Mis- 
soula. During and subsequent to the 
existence of this lake, various strata of 
clays, sands and gravels were deposited 
in the valley floor. With the failure of 
an ice dam located some 25 miles down- 
stream from Noxon Rapids, various ero- 
sive effects were caused by the outrush- 
ing waters of the lake. While some of 
the gravel beds are of open structure 
and highly permeable, the clay and silt 
beds are so disposed as to make the 
gravel deposits generally lenticular in 
form. The net result is a somewhat 
heterogeneous assortment of material 
overlying the rock bottom of the valley. 

The geologic and foundation inves- 
tigation to define site conditions was 
very extensive; over 200 holes were 
drilled, supplemented by test pits and 
seismic refraction surveys. The exposed 
bedrock disappears at the water’s edge 
and is covered to great depths by gravel 
and clay beds. 

The most economical form of dam to 
meet the topographic and geologic situ- 
ation was found to be a combination of 
two major earthfill wing dams one on 
each side of a central concrete spillway 
and intake dam. A major factor in fa- 
vor of the earthfill wing dams was that 
clay, sand and gravel were available in 
sufficient quantity within the site area. 
See Figs. 2, 3, and 4. 

Both earth dams are constructed with 
clay cores, supported and protected by 
sand and gravel fill (quarry-run stone 
is substituted in the transition area ad- 
jacent to the concrete structures), with 
riprap on the upstream slope. Here the 
similarity between the two wing dams 
ends; the right or northeast dam has a 
core founded on rock, while the core of 
the southwest or left dam is founded on 
a natural clay stratum up to 30 ft thick, 
which extends upstream for a half mile 
or more. On this side the depth to bed- 
rock was so great as to prevent the eco- 
nomical construction of a cutoff through 
the gravel and clay material overlying 
the bedrock. Of interest in connection 
with the southwest wing dam is its vol- 
ume of 1,920,000 cu yd and the clay 
blanket that covers some 850,000 sq ft 
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Potholes are not uncommon at dam sites but this one at Noxon Rapids was of extraor- 
dinary size. It extended 80 ft below the surrounding rock and required 22,000 cu 
yd of concrete to fill. 


FIG. 2. Noxon Rap- 
ids Dam consists of 
four main parts— 
two earth-fill wing 

dams, concrete spill- =n 
way overflow sec- 
tion, and concrete 
non-overflow power- 
house and intake Spillway 
section. 


Southwest 
wing dam 


Switch yard 


FIG. 3. Section 
through Northeast 
Wing Dam shows 
cutoff wall 200 ft 
long provided by 
grouting existing 
sand and gravel in Sand filter 
place. Steel sheet- Sheet steelpile 
piling extends cut- cutoff 
off into clay core. 


Compacted sand 
and gravel fill. 


3% 
Original 
ground 


Compacted sand - 
and gravel fill 


Ancestral river channel 
Gravel and boulders 


Concrete grout cap El. 2181 


Grouted cutoff wall 


~ Grout curtain 


Fl. 2340 

HW El. 2331 
FIG. 4. In section = 
through concrete 
spillway and apron, tiene 
note construction 
sluiceway. Eight of 
these low-level EL 2235y ‘Nh 
sluiceways, each 12 El. 2218 
x 17 ft, carried nor- TW El. 2177 
mal river flow dur- El. 2183>y 
ing construction. 2170y_ 2165 


Construction sluiceway 
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Top of dam, El. 2340.0 
{+ 30" El, 2340 
HW El. 2331 rts 
1 
clay 
weg core 
rock) 


Interlocking steel sheetpile wall was set on a grouted cutoff, as 
shown in Fig. 3, to tie into the compacted clay core of the 


earth dam. 


—used to fortify the underlying clay 
stratum upstream and thus minimize 
percolation. 


Grouted-gravel cutoff 


A well pronounced ridge of rock ex- 
tends from the north end of the main 
dam approximately parallel to the riv- 
er; it is covered in part by over 100 ft 
of gravel and some boulders. This high 
rock was selected.as a seat for the im- 
pervious core of the northeast wing dam 
and excavation was arranged according- 
ly. For a length of about 200 ft of the 
1,800 ft of this dam, the rock was 
deeper than river level, in the form of a 
buried channel. This gap had to be 
closed by some method other than the 
use of a core wall. Sheetpiling could not 
be used because of boulders; freezing 
was too expensive and too slow. 

The method adopted was grouting of 
the gravel to form in effect a submerged 
core wall. (See Fig. 3) The excavation 
was carried down to El. 2174 and a con- 
crete slab 8 ft wide and 5 to 7 ft thick 
was placed as a working platform. 
Holes were staggered on about 2-ft 
centers through the concrete with addi- 
tional angle holes at each end. Some 
13,000 ft of drilling and 33,000 ft of 
redrilling were done. 

The grouting was done in stages from 
the top down, the stages varying from 
5 to 10 ft or more in height. Neat ce- 
ment mixes were used and the ratio of 
water to cement varied from 4:1 to 
2/3:1. About 13,000 sacks of cement 
were used in grouting about 5,180 sq ft. 
The average wall thickness is about 8 
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Francis turbine of 233-in. diameter, manufactured by Allis 
Chalmers, was shipped in three pieces, which were joined at 


the site in a 230-in. shrink ring. 


ft. Many drill holes were tested with 
water up to 65 psi; any hole that leaked 
more than ¥4 9 gal per min per lin ft of 
hole was regrouted and again tested. 
It is estimated that this criterion would 
correspond to a coefficient of permeabil- 
ity of 5 x 10> em per sec, which would 
be acceptable for the core of an earth 
dam. 

When the grouting was completed, a 
wall of interlocking steel sheetpiling 24 
ft high was erected on the concrete slab 
and sealed with a rubber compound. 
Backfill of sand and gravel was then 
placed to within 10 ft of the top of the 
sheetpiles. On the backfill 5 ft of com- 
pacted sand filter was placed. A clay 
core was put in from this elevation to 
the top of the wing dam or embank- 
ment. 


Largest Francis turbine runners 


Some features of the power equip- 
ment are of special interest. The Fran- 
cis turbines, rated at 130,800 hp, and 
guaranteed at a 152-ft head, have an 
expected output at that head of 137,800 
hp. The speed is 100 rpm and thus the 
specific speed number at the guaranteed 
output is 68, appreciably higher than 
current practice. This speed was devel- 
oped after an extensive series of model 
tests by the manufacturer, Allis-Chal- 
mers Company, lasting over a year. The 
runners are among the largest of their 
type in existence, having a maximum 
diameter of 232.85 in. and a height of 
over 10 ft. (See “Big Equipment Sets 
the Pace in Race for More Power,” by 
R. A. Sutherland, F. ASCE, Crvm En- 


GINEERING, October 1955, vol. p. 636.) 

Shipping limitations required that 
each of the runners be shipped in three 
parts. The shrink bands, 2295 in. in 
diameter and 42 in. wide, were shipped 
in one piece. After the runners had been 
assembled in the field by bolting, the 
bands were heated to expand them, 
shrunk on, doweled and welded, after 
which the bolts and lugs were removed 
and ground down so as not to obstruct 
the water passages. 

Another unusual feature of the tur- 
bines is their welded T-1 steel spiral 
cases, among the first ever built. They 
were fabricated and erected by Chicago 
Bridge and Iron Company and are de- 
scribed by E. L. Seeland in the October 
1957 Journal of the ASCE Power Divi- 
sion, Paper 1398. 

The 325-ton capacity and 73-ft span 
of the powerhouse gantry crane is im- 
pressive although not record breaking. 
The design is a somewhat unique “rigid 
frame,” with space between the legs left 
open so that loads picked up at the 
ends of the 111-ft-span bridge can be 
carried through the legs to the deck. 
The “yokes” at the top serve to tie the 
legs together without interfering with 
the travel of the hoist trolley. The crane 
can thus handle the draft-tube gates 
from the downstream extension and the 
transformers from the upstream exten- 
sion. 

Concrete was topped out in Decem- 
ber 1958 and the pool filled from spring 
flood flows. Current activity is concen- 
trated on the powerhouse to get energy 
on the line in September. 
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Topographical surveyors in the Quebec- 
Labrador iron-ore region wait for their 
helicopter to land. A triangulation point 
is marked by a prefabricated mag- 
nesium alloy signal, which can be 
sighted from other ground stations. 
Photo, National Film Board of Canada. 


July 1959 


CIVIL ENGINEERING 


Canadian surveyors devised a telescop- 
ing antenna to lift the parabola of the 
Tellurometer up to 40 ft above the in- 
strument and thus permit the micro- 
waves to clear obstructions, ground 
swells and brush between the master 
unit and the remote one. This innova- 
tion eliminates the need to build towers. 
Photo, National Research Council (Can- 
ada). 


break-through 


E. J. JONES, Engineer, Topographical Survey 
Surveys and Mapping Branch 
Department of Mines and Technical Surveys 


Government of Canada, Ottawa 


Canada’s huge job of mapping the en- 
tire country to a useful scale is being 
aided greatly by electronics. For years, 
the Canadian Department of Mines and 
Technical Surveys has been engaged in 
establishing a network of surveys across 
the length and breadth of the country, 
including the vast sweep of unmapped 
islands under the Arctic Circle. 

Twelve years ago a concerted effort 
was launched to complete the mapping 
of the rough mountain ranges and 
prairies spreading hundreds of miles 
into Canada’s uncharted northland. Our 
first objective was to map all of Canada 
to the scale of 1/250,000. The field work 
for this phase is 60 percent complete. 
Our second objective was to map the 
already settled areas at 1/50,000. This 
stage also is well under way. 

Into this comprehensive program of 
establishing vertical and horizontal con- 
trol for mapping, electronics has made 
a rather dramatic entrance. This has 
been accomplished by the development 
of a radar-like distance-measuring sys- 
tem, utilizing micro-waves to determine 
the precise distance between two sta- 
tions. The innovation has given new im- 
petus to our field work and an accuracy 
that easily satisfies most survey require- 
ments. It introduces a basically new 
method of measuring distances. 


Measurement by micro-wave 


Because distance determination by 
electronics is new to the civil engineer- 
ing field, some background explanation 
may be useful. A device called the Tel- 
lurometer invented by Mr. T. L. Wad- 
ley, a scientist on the staff of the South 
African Council for Scientific and In- 
dustrial Research, employs micro-waves 
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to give surveyors the precise distance 
between two stations. A set of the equip- 
ment consists of two portable units, one 
placed at each end of the line to be 
measured, each powered by an ordinary 
automobile storage battery. Operators, 
sometimes out of sight of each other, 
maintain contact by means of built-in 
radio telephones. 

What the Tellurometer actually 
measures is the time taken, in milli- 
microseconds (10° sec), for a radio 
wave to travel from a “master” to a 
“remote” unit and return. Since the 
velocity of wave propagation is known, 
surveyors can easily convert this finding 
into distance, by a fairly simple caleula- 
tion. 

The electronics involved is simple. A 
continuous wave of about 10 em in 
length—3,000 Me (megacycles) per sec 
—is radiated from the master unit. This 
carrier wave is modulated by measuring 
frequencies of 10 Mc per sec and others 
of similar order and is received and re- 
radiated by the remote unit. The return 
wave is intercepted by the master unit 
and the phase shift between the out- 
going and incoming modulations is in- 
dicated by a cathode-ray tube. This 
phase shift gives the measure of elapsed 
time and is indicated by a small break 
in a trace adjacent to a circular scale. 
Four measuring frequencies are used 
and the same scale serves for all. For 
the sake of simplicity, the velocity of 
propagation used in the computation is 
half the actual value, so that the dis- 
tance is deduced directly. 

The velocity of the micro-waves 
varies a little with atmospheric pres- 
sure and humidity, and small correc- 
tions must be made for these variations. 
Therefore the operator carries a wet- 
and-dry-bulb thermometer and a ba- 
rometer for measuring these meteoro- 
logical conditions. 


Canadians pioneer in survey 


Canadian surveyors pioneered in the 
field testing of this new system of dis- 
tance measurement. We first tested the 
Tellurometer against a very precise 10- 
mile line. It yielded agreement within 
6 in. Another “shot” of 13 miles in the 
same series agreed within one part in 
100,000 with the precisely computed 
geodetic distance. Measurements were 
made along railroad tracks, over water, 
among trees, under power lines, and at 
other unusual locations to determine 
the limitations of the electronic system. 
The Tellurometer proved sufficiently 
dependable to warrant equipping crews 
headed for the isolated northern areas 
with the portable instruments. 

Up in the Northwest Territories, Tel- 
lurometer field crews used the elec- 
tronic system for establishing mapping 
control from Lake Athabasca to Great 
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Slave Lake. Trees were cleared where 
necessary and many angular measure- 
ments made in advance. Within 20 
working days, 98 distance measure- 
ments were made, varying from 3 miles 
to 35 miles in length. On one day, the 
crew’s measurements totaled 130 miles. 

A party of two engineers, three stu- 
dent assistants, and a cook ran 1,068 
miles of survey traverse (including side 
shots) over the Alberta and Saskatche- 
wan prairies. Equipped with a one-ton 
stake truck, a panel truck, a kitchen 
trailer and a jeep, this crew traveled 32 
miles a day, setting about 7 stations 
per day. 

Another crew was assigned the task 
of running a traverse 250 miles north- 
ward through Ontario, partly along a 
railroad line. Here the party ran into 
trouble. First, the instruments were 
jarred excessively day by day while be- 
ing transported to and from the field 
on track cars, and second, the railway 
intercommunications interfered with 
measurements and forced delays. Nev- 
ertheless this traverse was completed in 
good time and closures were satisfac- 
tory. 

The technique of measuring lines 
with micro-waves, we found, was ex- 
tremely simple and required no know]l- 
edge of electronics. Competent engi- 
neers and surveyors learned to produce 
useful work after a training period of a 
week. After a small amount of on-the- 
job experience, our men became reliable 
operators, able to complete a measure- 
ment at one station in about 20 min- 
utes, including time taken to unpack, 
set up, demount, and repack the instru- 
ment. 

The most effective range of the in- 
strument falls between 5 and 40 miles, 
but distances as short as 500 ft can be 
measured. The terrain should give line- 
of-sight conditions, but it is not neces- 
sary that the operator at one station 
actually see the other station for elec- 
tronic measurement. There is seldom 
any difficulty in pointing, even with 
zero visibility, because the beam is wide 
enough (about 10 deg) to allow the 
operators at the two stations to locate 
each other from an approximate knowl- 
edge of the direction. Once they estab- 
lish contact, they can make more pre- 
cise pointings by observing the strength 
of the signals. 

Haze, fog, or even light rain seem to 
have no adverse effect on the readings. 
Very large objects moving across the 
beam can interfere with the measure- 
ments. Stationary obstructions in mid- 
path have no effect unless they are large 
enough to cut off a considerable frac- 
tion of the beam, which is very wide in 
that area. 

Reflection of the radio waves from 
ground surfaces sometimes sets up a 


condition known as “ground swing,” 
which may be great enough to affect 
the accuracy of the readings. Fortu- 
nately, surveyors can tell from an ex- 
amination of the readings when this 
condition is present and can compen- 
sate for it by taking a large number of 
sets and establishing a mean. For map- 
ping and similar surveys of lower order, 
we usually take only three sets, unless 
it is suspected that large ground swing 
is present. 

Angle measurements, necessary in 
traversing with the electronic system, 
present no new problems, the only sig- 
nificant change being in the type of 
theodolite used. Before the advent of 
the Tellurometer, a minute-reading in- 
strument was used and the resulting 
accuracy of angular measurements was 
commensurate with that of the distance 
measurements. With the increased pre- 
cision of Tellurometer-measured dis- 
tances, however, a corresponding in- 
crease in angular precision is needed. 

For this reason, a second-reading in- 
strument is used on Tellurometer oper- 
ations. Angles are usually measured 
immediately before or after the dis- 
tances, the same tripod being used for 
both theodolite and Tellurometer. The 
procedure is the same as in low-order 
triangulation, six pointings being made 
—three in the direct position and three 
with the instrument reversed. 


A traverse of 2,700 miles 


Our most successful application of 
the technique was on the Ungava Pen- 
insula, where Canadian surveyors es- 
tablished control throughout a vast 
tundra area of 70,000 sq miles. Here, 
two two-man crews measured 2,700 
miles in 38 working days—an average of 
71 miles a day. Such a task would have 
taken two full field seasons by the 
triangulation method we first planned 
to employ. An estimated saving in cost 
of $160,000 was realized by use of the 
Tellurometer on this one project alone. 

The “party” consisted of 19 men— 
chief, traverse crews, barometric level- 
ing crew, air crew, mechanics, cook, 
office crew (who performed prelimi- 
nary computations, daily check of field 
notes, etc.), and laborers. It was but a 
small part of this force, the two traverse 
crews, who measured the 2,700 miles. 

This was barren tundra country; its 
center was 500 miles north of the near- 
est railhead and 800 miles north of the 
normal air supply points. The summer 
working season is short and the party 
had to work its way through unknown 
regions for weeks while supplies were 
flown in. The major problem proved to 
be that of keeping the camp moving 
with the surveyors. Two Bell helicop- 
ters were used to transport the survey- 
ors down the traverse and two Beaver 
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aircraft for supplying and moving 
camp. Thus the operation was a good 
test of the instrument’s ability to with- 
stand hurried and sometimes rough 
handling. 

These surveys were tied to geodetic 
points; established earlier by shoran, 
and run in loops, the largest of which 
was 960 miles. Some 271 distances 
were measured, the average length of 
line being 10 miles. 

On the actual traversing, a complete 
crew consisted of two surveyors, with 
one helicopter for transport. Before be- 
ginning the traverse, the air crew set 
out a supply of prefabricated magne- 
sium signals, of the type used in trian- 
gulation, at strategic points along the 
route. No reconnaissance was necessary. 
The helicopter moved the survey crew 
forward along the traverse in leapfrog 
fashion, bringing the rear man forward 
past the leading man to a new station 
and then returning to the other sur- 
veyor, who had become rear man. 

Arriving at the new station, the lead- 
ing man set up his Tellurometer, estab- 
lished voice contact with his partner at 
the rear station and, in cooperation 
with him, made the distance measure- 
ment. He then erected the signal and set 
the station marker. 

The station marker consists of a 
bronze plaque cemented into solid rock 
and marking the precise position of the 
coordinated point. The signal (for this 
operation) consists of a magnesium al- 
loy tripod with a cloth skirt. Its purpose 
is to act as a sighting mark when the 
station concerned becomes “the preced- 
ing” (see next paragraph) and is not 
occupied by a surveyor with the instru- 
ment. The skirt is high enough so that 
a Tellurometer or transit can be set up 
under it and measurements made with 
the signal in position. 

Meanwhile, the rear man, when he 
had finished with the distance measure- 
ment, removed the Tellurometer from 
the tripod and replaced it with the 
transit. He measured the angle be- 
tween the preceding and succeeding 
stations to establish the traverse. By the 
time he had finished this task, the heli- 
copter had returned to move him for- 
ward. At the end of the day’s work the 
surveyors covered their equipment with 
tarpaulins and left them in the field so 
that they could both return to camp in 
one trip of the helicopter. 

Helicopters and small aircraft have 
proved invaluable in such projects. A 
combination of Tellurometer and heli- 
copter has enabled parties to run up to 
132 miles of traverse in one day. 


A Canadian innovation 


Canadian scientists have modified 
the instrument to make it more suit- 
able for our purposes. For example, 
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there are large areas of Canada where 
the timber growth is dense but not very 
high—20 to 40 ft. To measure dis- 
tances with the Tellurometer through 
this forest cover, surveyors would have 
to build towers at every station or clear 
very wide lines. The device cannot 
“shoot” through very narrow lines as 
a theodolite can. The wide beam of the 
radiated wave would intersect the tim- 
ber a few feet from the antenna and 
the reflections would hopelessly vitiate 
the results. If the stations are on the 
tops of pointed hills, as is quite usual, 
this requirement of wide lines is not 
serious, since the openings needed will 
be very short and most of the hilltop 
will be cleared off in any event. 

To avoid the necessity of clearing 
line between stations in flat terrain, Dr. 
A. G. Mungall, of the Division of Ap- 
plied Physics, National Research Coun- 
cil, devised a means of separating the 
antenna, the actual source of the radi- 
ated wave, from the main body of the 
circuitry and elevating it on a mast so 
that the instrument can “see” over the 
tops of the trees. The retracting mast 
can be run up as high as 40 ft above the 
instrument. The crews can then clear 
the usual line, a few feet in width, for 
sighting purposes, and the distances can 
be measured over, rather than through, 
the timber. 

One party ran a 140-mile traverse 
over ice along the shore of Lake Atha- 
basea to establish control for 1/50,000 
mapping. This survey gave an oppor- 
tunity to test the detached antenna, but 
for a purpose different from that just 
described. Reflections from the ice sur- 
face caused so much interference that 
the Tellurometer would not work 
when set up in the normal position. The 
surveyors then tried extending the an- 
tenna about 12 ft above the instrument. 

Results were gratifying. Because of 
the increased height, the radiated wave 
was much wider where it met the sur- 
face and was sufficiently diffused to per- 
mit good readings. Although the aver- 
age length of lines measured was only 
about three miles, the accuracy ob- 
tained was quite acceptable for topo- 
graphical purposes. 

The elevated antenna was used ex- 
tensively here. To obtain the angles, it 
was necessary to clear long lines of 
sight between stations over country 
that is flat and covered with a growth 
of small timber. It would have been 
impossible to measure the distances 
along these narrow lines with the un- 
modified Tellurometer, but there was 
no difficulty when the antenna was ex- 
tended to transmit above the treetops. 


Advantages of the traverse 


Canadian surveyors at first thought 
of using the Tellurometer to survey by 


trilateration. In a sense this is the con- 
verse of triangulation since all the sides 
of the geometrical figure are measured 
and the angles calculated. It was soon 
realized, however, that this would be 
to sacrifice most of the advantages of 
the instrument, and this idea was aban- 
doned in favor of traversing. 

For trilateration, as many stations 
would be necessary as for triangulation 
and sometimes more; computations 
would be as laborious as in triangula- 
tion; many wide lines would have to 
be cleared, or towers built, in wooded 
country; more astronomic observations 
would be required because of rapid de- 
terioration of azimuth; more transport 
would be necessary; and there would 
be little if any saving in time. 

In traversing, by contrast, the num- 
ber of stations and the amount of trans- 
port and line clearing are all kept to a 
minimum; azimuth can be maintained 
as well as in triangulation; computa- 
tions are greatly simplified; and recon- 
naissance is curtailed in all types of 
operation. In some cases, such as in 
the Ungava operations, reconnaissance 
could even be combined with the dis- 
tance-measuring and angle-measuring 
operations, so that each station had to 
be visited only once during the whole 
survey. 

In some flat or gently rolling country 
with large timber growth, the labor in- 
volved in clearing lines of sight or 
building towers, for either traverse or 
triangulation, is very great. It is possi- 
ble that trilateration with the extended 
antenna will prove to be the most eco- 
nomical method in these areas, and this 
possibility is now being investigated. 


Time and cost savings 


No exact figures on savings in cost 
due to the use of the Tellurometer are 
possible, but the following facts are re- 
vealing. Savings on two major opera- 
tions of the Topographical Survey in 
1957, using three sets of the equipment, 
are estimated to be in the neighborhood 
of $200,000. This is somewhat more 
than twice the cost of all eight sets now 
in use by the Division, with all auxil- 
iary equipment. 

Time savings on most operations are 
estimated to be better than 50 percent. 

The Tellurometer is the first piece 
of equipment using electro-magnetic 
waves to be placed in the hands of the 
surveyor, and its full capabilities have 
not yet been realized. Surveyors new to 
micro-wave measurement should un- 
derstand the principles involved. Other- 
wise there is danger of using the device 
for purposes or under conditions it was 
not designed to meet and thus doing 
damage to the quality of the work, as 
well as to the reputation of the tech- 
nique. 


(Vol. p. 481) 49 


i 


Shores were placed 2 ft apart beneath wales on 4-ft centers. 
The 2 ft x 8-ft plywood sheets were nailed to joists spaced 2 ft 
apart. In lower view. a welded mat made of steel bars is low- 
ered into position. The reinforcing mats, 10 x 30 ft, were shipped 
to the site and placed on the forms by a four-man crew. No 
labor for splicing, tying or bending was required at the site. 
Photos, Wire Reinforcement Institute. 


INVERTED 
CONCRETE 
UMBRELLAS 


forthe roof of a college library 
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A structure of unusual design is ap- 
proaching completion at Hunter Col- 
lege in the City of New York. A library, 
whose thin-shelled roof consists of six 
60 x 60-ft inverted concrete umbrellas, 
supported by six concrete columns with 
a cross section in the form of a Roman 
cross, is expected to be ready for occu- 
paney by late 1959. Concreting of the 
120 x 180-ft roof was carried out early 
last fall. The consulting engineers, Far- 
kas & Barron, with economy in mind, 
overcame problems dealing with both 
materials and plastic flow. 

Plastic flow, if not taken into ac- 
count, would have caused sagging of 
the corners of the unsupported canti- 
levers of the shell. The result would 
have been an unsightly appearance and 
cracking of the all-glass walls of the 
building. This problem has arisen 
on many other hyperbolic paraboloid 
buildings, whose cantilevered roofs 
have sagged in places, particularly at 
the corners unless supported at least 
partially by masonry walls. Engineer- 
ing literature does not disclose the ex- 
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tent of the deflections from this cause 
or indicate how much a roof should be 
cambered to avoid the difficulty. 

On the Hunter College building a sim- 
ple and relatively inexpensive way was 
found to prevent sagging of the canti- 
levered roof from plastic flow. This was 
to use heavy-duty mullions which serve 
the dual purpose of framing the win- 
dows and preventing sag. 

The simplified procedures worked 
out for construction were so successful 
that each of three successive shells were 
built in half the time required for the 
preceding one. Many of the problems 
involved might have led to considerable 
expense or even disaster if not foreseen 
and solved in the office and in the field. 


Simplified formwork 


One problem was the design of the 
forms for economy in first cost, maxi- 
mum reuse, and ease of stripping. The 
shape of a double-curved hyperbolic 
paraboloid surface is found in space by 
the translation of a straight line as gen- 
erator guided by two other straight 
lines. This makes it possible to use 
straight lumber for formwork sup- 
ports. The outer edges of each um- 
brella are straight horizontal lines, 23 
ft above the floor elevation. The center 
of the umbrella is just 10 ft above the 
floor at the column. A straight member 
slopes from each column to the center 
of each 60-ft edge. Thus all elements of 
the surface parallel to the 60-ft edges 
are straight lines in space. 

It is along these straight lines that 
the formwork joists were constructed 
on 2-ft centers with wales on 4-ft cen- 
ters. The formwork was designed to be 
stripped out from under the shells 
when the concrete reached a strength 
of 1,200 psi, obtained in three days. Re- 
shoring was immediately installed. 

Great economies were realized by 
using rectangular 2 x 8-ft plywood 
sheets for the form surface. These were 
warped and nailed to the straight form 
joists. Since each 30 x 30-ft paraboloid 
is trapezoidal along its double curved 
surface, wedge-shaped panels would 
have been required to cover the surface 
completely. Instead, long thin wedge- 


shaped spaces were left along the 8-ft _ 


side of each panel. These spaces were 


allowed to fill with concrete, forming - 


fins across the entire lower surface of 
each of the four quadrants of the um- 
brella, parallel to its edge. 

The fins run in different directions 
on each quadrant, forming an interest- 
ing pattern of lines on the under side 
of the roof, which is left unpainted for 
economy and esthetic reasons. Al- 
though 4 x 8-ft plywood panels could 
have been used uncut, they would have 
been harder to warp and would have 
left a broader fin. 
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Another problem was how to fabri- 
cate and place the reinforcement for the 
shell with maximum economy. Most of 
the reinforcing consists of a new type 
of welded mat made up of large-size 
bars of cold-drawn steel. These smooth 
round bars were prefabricated into 10 x 
30-ft mats, which were shipped to the 
site and placed directly in the forms 
without additional labor, such as for 
splicing, tying or bending. For five of 
the umbrellas, bars of No. 5/0 gage 
(0.43 in. in diameter) were used, spaced 
6 in. on centers. When placed, the mats 
were overlapped one bar (6 in.) to de- 
velop the strength of the steel without 
the need for mechanical splicing. 

This is one of the first major uses of 
bars in mat form in a building. They 
are now available in any spacing and 
bar size up to 14-in. diameter. Similar 
mats are now being used by Farkas & 
Barron in a design for a reinforced 
concrete flat-plate high-rise apartment 
building. Since the mats come to the 
job in flat sheets, they can be hoisted 
by a crane and positioned directly on 
the chairs above the formwork by only 
four men. Considerable labor is saved 
by this procedure. 

The mats were placed on 1-in. chairs. 
Because of their weight, they draped 
perfectly along the curved contours of 
the roof, eliminating the need for ty- 
ing. This natural draping resulted from 
the proper combination of bar size, 
spacing, and overall mat size, as be- 
came evident when, on the sixth shell, 
a bar of smaller diameter was used. 
Two mats made up of bars of No. 0 gage 
(0.30-in. diameter) did not drape along 


the shell’s contours and therefore re- 
quired tying and “hold-downs.” 

The four hyperbolic paraboloid 
quadrants are joined by compression 
ribs which bisect the umbrella in two 
directions. These are 5 ft 4 in. wide, 
varying in depth from 8 in. at the top 
of the shell to 14 in. at the low point 
over the column. Rib reinforcing is pro- 
vided by four No. 8 and six No. 5 bars 
with No. 3 ties. The ribs transmit the 
shell loads directly into the columns be- 
low. In cross section, these columns are 
in the form of a Roman cross; each 
stem of the cross acts as a continuation 
of the rib above. The vertical reinforc- 
ing within each column consists of 32 
No. 11 bars and 12 No. 8 bars; column 
ties are No. 4 bars spaced at 12 in. The 
thickness of each of the stems of the 
cross is 14 in. and its width is 4 ft. 

Extra reinforcement along the out- 
side edge of the shell resists the mem- 
brane shear stresses. At the extreme 
edge there is a wedge-shaped section of 
concrete that contains seven No. 8 bars 
in tension. It is 13 in. wide and 4 in. 
deep on one side, rising to a height of 
8 in. at the outside edge of the shell. 


Concrete cast on steep slope 


Since New York City’s building code 
classified the structure as a slab, a 34- 
in. thickness was required. A much 
thinner shell—only 2 or 2% in. thick— 
would have been adequate if designed 
in accordance with modern shell the- 
ories. To offset the weight penalty of 
the thicker shell, lightweight concrete 
was used. 

Specifications 


called for rapid 


Concreting was started at the north quadrant of the first unit and carried out 
counterclockwise, beginning at the highest part of the upside-down umbrella, at 
its outer edge, and proceeding downward to the low point over the column. Here 
workmen can be seen placing concrete at the top of the second segment. 
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strength gain in the Lelite (light- 
weight) concrete, so that the forms 
could be stripped early and reused. 
Also, a low water-cement ratio was a 
“must,” as only a 2-in. slump was per- 
mitted to prevent the mix from run- 
ning down the sloped roof. The slope 
was as steep as 45 deg near the columns 
and averaged 36 deg elsewhere. Plasti- 
ment retarding-densifier, added to the 
concrete, provided the required low- 
slump workability. The Plastiment 
concrete remained stable on the slope 
without sliding because of its rapid 
clear-water bleeding characteristics. 

Strengths of 3,000 psi were obtained 
in 7 days, making early form stripping 
possible, and a strength of 4,000 psi 
was obtained in 28 days for this light- 
weight concrete. Specifications called 
for a 28-day strength of 3,500 psi. The 
admixture aided in achieving a high 
compressive strength without using a 
high cement factor, thus keeping the 
drying shrinkage to a minimum. 

Each 1-cu yd batch of concrete, 
weighing 114 lb per cu ft, contained: 

640 Ib of cement (6.88 sack mix) 

1,100 lb of sand 

965 lb of %-in. Lelite aggregate 

41% gal of water (5 gal per sack of 

cement) 
3% Ib of Plastiment retarding-den- 
sifier, (% lb per sack of cement) 
An air entraining agent 


Lightweight mixes are frequently 
harsh because of the shape and angular- 
ity of the aggregate and are therefore 
difficult to place and work. Adding 
fines to the mix usually helps to im- 
prove the workability—but only within 
limits. Internal lubrication was needed 
—and furnished by the inclusion of the 
retarding-densifier, which was espe- 
cially important because relatively little 
water was permitted on this job. Air 
entrainment also helped reduce the 
harshness of the mix. 


Each of the six umbrellas was cast 
separately in an alternating pattern. 
Concreting started at the north quad- 
rant of the first unit and was carried 
out counterclockwise, beginning at the 
highest part of the upside-down um- 
brella, at its outer edge, and proceeding 
downward to the low point over the 
column. The steep slopes made such a 
procedure mandatory from the point 
of view of placing and finishing the 
slab. The first quadrant required 21% 
hours to concrete. Thereafter the work 
went faster as the 14-man crew gained 
experience and ready-mix concrete de- 
liveries were accelerated. By noon, 
about 60 percent of this first umbrella 
had been placed, screened and finished. 

The retarding-densifier kept the con- 
crete, cast before lunch, from setting. 
Rapid bleeding after placement further 
reduced the slump, enabling the unset 
concrete to remain on the steep slope 
without sliding down. When work was 
resumed in the afternoon, the fresh 
concrete was revibrated into the mate- 
rial placed earlier. The same technique 
was used to join the last strip of con- 
crete to the first one, placed six hours 
earlier. 

Some problems arose when gasoline 
power vibrators were first used, 
since the vibrations were transmitted 
through the entire reinforcing system, 
causing undesirable movement of the 
partially set concrete. This difficulty 
was easily overcome by mounting the 
vibrator in a sling, which dampened the 
vibration. 

Stripping 

Within three days after placing, the 
membrane forms were stripped out. 
Cylinder tests by the Gulick-Hender- 
son Laboratories showed strengths of 
1,200 psi. Swiss hammer readings taken 
during the course of the job checked 
the cylinder tests within 5 percent. 


Concrete-shell surface is being finished. Rapid bleeding of the 2-in-slump concrete 
aided in holding it on the steeply sloping roof. 


After the membrane forms were 
stripped, the Acrow jacks were re- 
shored to an 8-ft spacing under the 
edge of the shell and under the ribs. 
These were left in place for 28 days 
and then released. A carefully planned 
sequence was followed in removing 
these shores, and the resulting shell de- 
flections were recorded. 

Starting at one outermost corner, 
where the shell rigidity is at a mini- 
mum, the first shore was released. 
Then alternate shores were removed, 
first along one side, then along the ad- 
jacent side. The deflections resulting 
from the release of the shores, spaced 
at 8-ft intervals, were recorded. When 
the ribs at the midpoints of the um- 
brella were reached, the shores were 
removed one at a time along the entire 
length of each rib, from the outer edge 
toward the column. It took two hours 
to release all the jacks. By that time, 
the corner had deflected 4% in. 

The measured elastic deflections 
checked almost exactly with those cal- 
culated. The latter amounted to ap- 
proximately 0.9 in. at the exposed four 
corners of the roof. In calculating them, 
the consultants first used conventional 
shell theories, but the results appeared 
unrealistic. The final deflections used 
as the basis for the design were arrived 
at by considering the combined live- 
load and dead-load effects—from shear 
and from bending of the shell. The de- 
flections of a curved cantilever beam 
were calculated using Castigliano’s 
theorem of least work, considering the 
shell as a curved cantilever. 


Plastic flow prevented 


A source of possible deflection at the 
corners from plastic flow was prevented 
by providing vertical support in the 
window mullions that ring the entire 
600-ft perimeter of the library. The 
mullions, spaced 6 ft on centers, are 
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FIG. 1. Camber, in inches, is indicated 
on plan of hyperbolic paraboloid shells 
for roof of Hunter College Library, New 
York. The consultants predict that the 
interior corners of the shells, now cam- 
bered 1% in., will deflect to a level 
position in 3 years and will deflect an- 
other 1% in. by 1964, from plastic flow. 
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8-in. H-sections. They are strong 
enough to withstand any loads result- 
ing from plastic flow over the years, 
although they carry no load now. Elas- 
tic and plastic effects are of great im- 
portance in a building of this type. Un- 
less controlled, they can crack the win- 
dows. As an extra precaution the win- 
dows are supported at sides and bottom 
only, without any contact at the top. 

The edges of the shell are cambered, 
to offset the effects of elastic and plastic 
flow along the periphery of the build- 
ing and at the two interior points where 
four shells join. Here the unsupported 
shell corners are cambered 11% in., as 
shown in Fig. 1. Experience leads the 
consultants to believe that these two 
corners will be approximately level af- 
ter three years, as a result of plastic 
flow. Thereafter there will be some ad- 
ditional sagging until, by 1964, the two 
interior corners will be approximately 
11% in. below the level position. On the 
inside, the deflections from plastic flow 
will not be noticed, as there is no line 
or point of reference by which they can 
be measured. From the outside, how- 
ever, deflections would be noticeable at 
the corners of the umbrellas, which 
would sag without the H-mullion sup- 
ports. The 3-in. Perlite insulation that 
covers the concrete will deflect with the 
shell, and the roofing felt is also flexible. 


Design features 


Using standard shell theory, it was 
calculated that the deflections for the 
umbrella at the outside corners of the 
quadrants would be as follows: From 
membrane dead load, 0.03 in.; from 
bending, 0.27 in.; and from plastic flow, 
1.00 in., giving a total of 1.30 in. In the 
Farkas & Barron calculations, the 
membrane dead-load deflection was 
omitted; 0.90 in. was used for bending; 
and plastic flow was neglected, since the 
structure is considered to be restrained 
so that plastic flow will be controlled. 
The bending deflection for dead load, 
as actually measured, checked the com- 
puted deflection within 5 percent. 

The concrete roof is designed to 
withstand a dead load of 50 psf and a 
live load of 40 psf. Calculations indi- 
cate that a theoretical live load of 230 
psf would cause failure of the shell. 
Thus the factor of safety is about 6. 
For calculation, the loading was con- 
sidered on a horizontal projection of 
the roof; the slope increases the stress 
by less than 5 percent. The stresses 
were calculated using Poisson’s ratio as 
20 percent and the value of F as 2,262,- 
000 psi. 
Unusual loading problems were con- 
sidered, such as the possibility that 
water may collect in the depressed area 
over the drain pipe and freeze. Addi- 
tional layers of ice might increase the 
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Concrete on roof of 
first unit (right), of 
Hunter College Li- 
brary, Bronx, N. Y., 
remains plastic dur- 
ing lunch break as 
a result of the in- 
clusion of Plasti- 
ment retarding-den- 
sifier in the mix. 
Workmen place 
steel on second of [am 
six roof units (left 
foreground) and 
complete formwork 
on third unit (left 
rear) for the 120 x 
180-ft building. 


Library of unusual 
design takes shape 
on the Bronx, N. Y., 
Campus of Hunter 
College. The thin- 
shell concrete roof 
of the structure con- 
sists of six sections 
shaped like invert- 
ed umbrellas. 
Columns with a 
cross section in the ' 
shape of a Roman 
cross support the 
umbrellas, Occu- 
pancy of the $3,300.- @ 
000 building is i 
scheduled for late . 
1959. 


dead load and cause large stresses in the 
shell and column. To meet this danger, 
the drain pipe, of 8-in. diameter, is ex- 
tended 4 ft above the low point of the 
roof and perforated along this length, 
so that if water should accumulate 
above ice, it could drain off through 
the upper holes. 

Since the roof of this structure is 
visible from other campus buildings, it 
will be a regular maintenance responsi- 
bility to keep the shells from filling up 
with rain or snow. The shell is strong 
enough so that it would not be over- 
stressed if one-third of its height should 
fill with water. Even if the umbrellas 
should become completely filled with 
water or ice, the roof would not col- 
lapse. Taken into consideration, also, 
was the possibility that only a few of 
the umbrellas might fill up, causing an 
unsymmetrical loading condition and 
bending in the columns. Therefore the 
columns were designed to withstand 
such a loading, as well as an unbal- 
anced wind load or snow load. 

The main floor is of two-way re- 
inforced-concrete “pan” construction 
with a basement beneath. The rest of 
the structural system is of conventional 


design and construction, as are the 
footings. 

The Structural Consulting Engineers 
are Farkas & Barron and the architect 
is Marcel Breuer & Associates, both 
of New York, N. Y. The architect is to 
be complimented on his imagination 
and daring in selecting such an unusual 
and dramatic shape for the Library. 
Gulick-Henderson Laboratories de- 
signed the concrete mix and supervised 
production of the lightweight con- 
trolled concrete. They also helped in 
recording deflections. 

Concreting of the entire structure 
was carried out without difficulty and 
with a minimum of delay by the con- 
tractor, Dic Concrete Corporation, of 
Elmont, Long Island. Anthony Bertone 
is the Chief Engineer for the contrac- 
tor, who worked closely with Richard 
Guilmenot, Job Superintendent, in re- 
solving many construction problems. 

Jerome Furst is the Resident Engi- 
neer for the owner, the Board of Higher 
Education of the City of New York. The 
general contractor is Leon D. De Mat- 
teis & Sons, Inc., of Elmont, Long Is- 
land. Ryan Concrete Company fur- 
nished the ready-mix concrete. 


(Vol. p. 485) 53 


| 
3 
a 
Jel 
i 
rat 


A new steel 
backbone 

for an old 
concrete bridge 


D. E. STEVENS, M. ASCE, Regional Engineer 


American Institute of Steel Construction, Atlanta, Ga. 


The problem: Rebuild a 50-year-old, badly deteriorated viaduct, carry- 
ing an estimated 15,000 cars a day in busy Atlanta, Ga., with no inter- 


ruption to traffic. 
Solution: $450,000 +- Engineering ingenuity 


A serious problem arose recently 
when the Washington Street Viaduct, 
a bridge near the heart of the down- 
town area of Atlanta, Ga., reached the 
danger point of deterioration from fifty 
years of use. An engineering survey 
showed that time and repeated over- 
loading had taken a severe toll of this 
structure. Its primarily concrete su- 
perstructure had crumbled badly and 
might not much longer be servicable. 
Analysis showed that the most prac- 
tical and economical procedure would 
be to tear the bridge down and build a 
new one. However, the lack of alter- 
native roadway facilities dictated that 
it should be renovated—if at all pos- 
sible—and kept open during repairs, 
because of congested traffic conditions. 
Traffic engineers for the city estimate 
that 15,000 vehicles cross it daily. 
Robert G. Lose, F. ASCE, a consult- 
ing engineer of Atlanta, came up with 
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a plan that would salvage the existing 
structure by virtually rebuilding it in 
place. His plan was to reinforce the old 
bridge with a structural steel frame, 
designed to carry the full load, under 
each of the 26 concrete spans. This 
plan, supplemented by a design and de- 
tails prepared by W. R. Walker, the 
city’s bridge engineer, was adopted. Re- 
construction was completed without at 
any time closing the bridge to regular 
traffic. 

Traffic is heavy, not only on the via- 
duct, but beneath it as well, since it 
spans city streets, railroads and a busy 
warehouse area. This means that many 
special problems were encountered dur- 
ing the reconstruction work, and many 
ingenious techniques, tailored to the 
job, were developed to solve them. 

The Washington Street Viaduct, 
built originally in 1907, begins near the 
municipal auditorium, carries traffic 


Washington Viaduct in congested sec- 
tion of downtown Atlanta, Ga., was 
practically rebuilt in place, without 
interruption to traffic flow. 


over Decatur Street, over the Georgia 
Railroad tracks and terminates at the 
State Capitol in downtown Atlanta. 
(See accompanying aerial photograph.) 
Although primarily a concrete struc- 
ture, it does contain two steel sections 
—a plate-girder span of 64 ft 10 in. 
over Decatur Street, and several spans 
over the Georgia Railroad tracks, in- 
cluding a through truss, a plate girder, 
and several beam spans. That part of 
the bridge now being repaired begins 
just north of the Georgia Railroad 
tracks and continues northeast for 
about 700 ft. Spans, beginning at the 
railroad, are as follows: 

Two at 21 ft 0 in. 

Two at 32 ft 0 in. 

One at 33 ft 0 in. 


Four at 30 ft 0 in. 
One at 27 ft 7 in. 


at 64 ft 10 in. 
at 27 ft 8 in. 
at 30 ft 0 in. 
at 21 ft 6 in. 


All these spans are of concrete beam- 
and-girder construction, with the ex- 
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ception of the 64-ft 10-in. plate-girder 
span over Decatur Street. Transversely 
the stringer spacing on the concrete 
spans is as follows: Two at 6 ft 5 in. 
on one side, three at 4 ft 8 in. through 
the center, and two at 6 ft 5 in. on the 
other side. See Fig. 1. 

Originally, the roadway was 40 ft 
wide but when the current work is 
completed, it will be increased to 45 ft 
by cutting down on the width of the 
sidewalks. 

Severe spalling and disintegration of 
the concrete has been taking place for 
some time. Several major repairs have 
been made to the concrete stringers, 
and new ones have been added in some 
places—some within the past several 
years. Yet before its recent renovation, 
this bridge was in a very critical con- 
dition. There was practically no mem- 
ber that had not suffered disintegra- 
tion to some extent. Reinforcing steel 
was completely exposed for the full 
length of the entire span on many of 
the stringers, since the soffits of the 
beams had completely fallen away. The 
steel spans also showed some evidence 
of corrosion, but were generally in 
pretty fair condition. Included in the 
work was the strengthening of the 
plate-girder span over Decatur Street 
to offset corrosion and provide for the 
added traffic load. 

Over 823 tons of structural steel 
were furnished by the Ingalls Iron 
Works Company of Birmingham, Ala., 
for the strengthening and renovation 
of this bridge. At present the steel work 
is practically completed. Briefly the 
work consisted of building a new abut- 


ment on the Gilmer Street end of the 
bridge and strengthening 25 of the old 
supporting bents, including the con- 
struction of new foundations for them. 
A steel wide-flange stringer was placed 
from 1 to 4 in. below each existing con- 
crete stringer and grouted to insure a 
full bearing. All field connections were 
made with high-strength bolts. Work 
yet to be done, as of early June, in- 
cludes completion of the Decatur Street 
span, removal of the old cantilivered 
sidewalk, and the installation of a new 
sidewalk stringer, new sidewalk, new 
railings, and completion of a new 5-in. 
deck slab. 


Bent strengthening 


Although there is some variation in 
dimensions and sizes, a typical existing 
supporting bent can be described as 
follows. It consists of two concrete 
columns, 1 ft 10 in. square, which rest 
on spread footings spaced 40 ft from 
center to center. Columns are tied to- 
gether at the top by a concrete floor 
beam 1 ft wide. First, the bents were 
shored, then excavation for the new 
foundation was made to the required 
depth. Eight steel-pipe piles of 8-in. di- 
ameter were driven from 10 ft 6 in. to 
13 ft 0 in. apart, four to a line, and 
with lines parallel to the center line of 
the roadway. The two lines of piling 
were centered on the old concrete col- 
umns. See Fig. 2. 

An interesting technique was em- 
ployed in driving the piling under the 
bridge. Approximately 5 ft of concrete 
was poured inside the steel-pipe piles at 
the bottom. Guy lines then positioned 
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FIG. 1. Typical transverse section through a bent of Washington Viaduct shows 
relation between old construction and new. Steel columns, floor beams and stringers 
were substituted for deteriorated concrete members. See column foundation plan, 


Fig. 2. New foundation was provided for each supporting column, seen in plan and 
section. Old concrete column is flanked on each side by new 14-in. wide-flange steel 
column. Steel grillage beams were substituted for concrete grade beams where 
required by narrow clearance between top of old foundation and street level. 


In driving steel-pipe piling for new foot- 
ings (top), hammer operated inside pile, 
with inner wall functioning as lead. 
Piles were driven to 25-ton capacity 
each. On top of piles new spread footing 
for new steel columns is poured directly 
over old foundation (directly above). 


Varies from 10'6" to 13'0" 4 
£ Existing spread footing . 


5 
| (iNew 14" w Existing concr. | 

i 


columns 1710" sq 


A 
New 14 w 119 grillage beams) 47 
~~ € New 8" > steel pipe 
piling, concrete filled 
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New structurc! steel work is seen in place under one of the 


New structural steel columns, floor beams and stringers are 


concrete spans. Note space (circled) in angles at midspan for seen in place in view looking toward new Gilmer Street abut- 


wedging and grouting. 


the pile and held it in place. The drop 
hammer used was a steel cylinder of 
74%4-in. diameter, 8 ft long and weigh- 
ing 1,100 lb. This hammer operated in- 
side the steel-pipe pile, the walls of the 
pipe functioning as the driving leads. 
Piling was driven by this method until 
its top was far enough below the under 
side of the bridge to permit driving in 
the conventional manner. In all, 11,474 
lin ft of piling was used. 

Piles were driven until a value of 25 
tons each was indicated, then filled with 
3,750-psi concrete and capped with a 
continuous concrete grade beam. Wher- 
ever possible, these caps were tied to- 
gether transversely with a concrete 
grade beam which supports the 2-ft- 
square pedestal on which the new wide- 
flange columns rest. In many cases, 
where the old footing was not deep 
enough to permit this arrangement, 
steel grillage beams, encased in con- 
crete, had to be used. Two 14-in. wide- 
flange columns were used, one on each 
side of the existing column, a common 
center-line again paralleling the center- 
line of the roadway. Transversely these 
columns were the same distance apart 
as the old columns, 40 ft center to 
center. 

Erection technique on the bents was 
also unusual, but again practical and 
tailored to the job. Two winch trucks, 
operating from the top of the bridge, 
with their lines threaded through holes 
made in the bridge deck, lifted each 
floor beam into place. While the floor 
beam was held in this position, the new 
columns were put in place beneath it. 
This is somewhat comparable to the 
technique of some South Pacific natives 
of building a house from the roof down. 
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A new steel stringer has been in- 
stalled directly below each existing con- 
crete stringer and frames flush-top into 
the new floor beams. See Fig. 1. As men- 
tioned previously, these stringers were 
installed so as to allow a slight clear- 
ance between their top flanges and the 
bottoms of the existing concrete string- 
ers. They were furnished by the fabri- 
cator with two angles, 3 x 3 x %e@, 
welded to their top flanges, to serve as 
forms for grouting. 

A crane, working under the bridge, 
was able to lift these stringers only high 
enough to support their ends on the top 
of the bottom flanges of the floor beams. 
Each end was then pushed upward into 
its final position by a front-end loader. 
This was rigged with a special vertical 
boom having a V-shaped fitting on the 
top. 

The angles, with flange turned up, 
are continuous except for a 12-in. gap 
at midspan to allow for wedging. Steel 
wedges were used to transfer the load 
from the old stringer to the new one. 
They were 4 in. wide, 14 in. long and 
planed to a thickness of 14 in. on one 
edge and % in. on the other. Calcu- 
lations were made to determine the 
amount of deflection in the steel beams 
necessary to pick up the dead load from 
the old bridge, and the wedges were 
driven in between the old and the new 
stringers at midspan until this deflection 
was obtained. Then, with the wedges 
still in place, grout was forced under 
pressure into the space between the old 
and new stringers. 

The primary load-carrying members 
of the 64-ft 10-in. Decatur Street span 
are two steel plate girders 6 ft deep 
and spaced 40 ft center to center. Fram- 


ing between these primary girders are 
the floor-beam girders, 4 ft 414 in. deep 
and spaced about 20 ft 6 in. on centers. 
Resting on the top flanges of the floor- 
beam girders are the 18-in. stringers. 


Plate-girder span strengthened 


It was a relatively simple matter to 
strengthen this span. New angles, 24%4 
x 2% x % and 25 ft long, were cen- 
tered on the midpoint of the primary 
girders and field welded to the toe of 
the flange plates. Two new 18 WF 50 
stringers were added on each side of the 
bridge, but the four existing stringers 
in the center of the bridge were left in 
place. These were found to be adequate 
—because of the center trolley load in 
the original design. New sidewalk 
stringers, brackets, and a deck slab 
will complete the job. 

This was a particularly tedious erec- 
tion job and those responsible for the 
design are to be congratulated on their 
careful attention to erection details. At 
virtually every connection there was 
plenty of room for error, and an over- 
sight in such details as working room 
and driving clearances could have re- 
sulted in much expense and delay. There 
was no instance of such an oversight. 

The work was executed by the Con- 
struction Department of the City of At- 
lanta. W. R. Walker, Bridge Engineer 
for the City, who designed the support- 
ing structure, also developed most of 
the unusual construction techniques. 
Mr. Walker estimates that as of early 
June 1959 approximately $456,373 had 
been spent. Work on the concrete spans 
has been 95 percent completed and it is 
estimated that the Decatur Street span 
is 60 percent completed. 
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Prominent people in engineering edu- 
cation are saying explicitly that civil en- 
gineering as practiced by most civil en- 
gineers today is not really engineering 
at all. They suggest that if we wish to 
continue to do the work we have al- 
ways done, and which still needs to be 
done, we should admit that we are only 
high-class technicians and should aban- 
don all right to the professional title of 
“engineer.” This castigation is not ap- 
plied solely to civil engineers but also to 
those engaged in industrial engineering, 
agricultural engineering, and many 
areas of mechanical engineering. 

This is a serious situation and is re- 
sulting in pressures of a critical nature 
which are being brought to bear on en- 
gineering education. What is the origin 
of this crisis? 

Modern developments in certain rela- 
tively narrow fields of engineering, such 
as atomic energy and guided missiles, 
are causing many leaders in engineering 
education to evaluate all such educa- 
tion in terms of the needs in these spe- 
cialties. This can and will have a seri- 
ous effect on the preparation of civil 
engineering students for professional 
practice unless civil engineers in gen- 
eral take an active part in combating 
this trend, which is undermining the 
professional status of practicing civil 
engineers. 

Although most civil engineers may 
not realize it, their status as profession- 
al engineers depends to a great extent 
on the general philosophy toward en- 
gineering education adopted by the en- 
gineering colleges of the country. This 
is because registration as a professional 
engineer under state laws for all prac- 
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tical purposes requires graduation from 
an engineering curriculum accredited 
by the Engineers’ Council for Profes- 
sional Development. Therefore, if the 
accredited curricula in civil engineer- 
ing do not train young men for the 
positions now held by professional civil 
engineers, such positions will be filled 
in the future by young men trained in 
non-accredited programs, who then will 
be virtually ineligible for registration 
as professional engineers. The positions 
will then automatically become non- 
professional. The question thus. arises: 
Are the positions now held by regis- 
tered professional engineers in the civil 
engineering field truly professional in 
nature? If they are, the civil engineer- 
ing curricula must train young men 
for these positions. 

The latest definition of “engineer- 
ing,” as approved by the Engineers’ 
Council for Professional Development, 
appears in its 26th Annual Report for 
1957-1958. It. is as follows: 

“Engineering is the profession in 
which a knowledge of the mathemati- 
cal and natural sciences gained by 
study, experience and practice is ap- 
plied with judgment to develop ways 
to utilize economically, the materials 
and forces of nature for the progressive 
well-being of mankind.” 

Older definitions of engineering al- 
ways included the term “art” in recog- 
nition of the fact that, where scientific 
principles are lacking or are incom- 
pletely understood, the practicing engi- 
neer must and does make decisions 
that are not based on scientific analy- 
sis alone. This latest definition has 
dropped the word “art” but perhaps it 


The present crisis 


in civil engineering 


B. A. WHISLER, F. ASCE, Head, Department of Civil Engineering 


The Pennsylvania State University, University Park, Pa. 


does recognize that engineering deci- 
sions, particularly in civil engineering, 
can rarely be based on scientific prin- 
ciples alone. This may be inferred from 
the use of the terms “experience and 
practice” and “with judgment.” 

The present necessary emphasis on 
missile engineering, nuclear engineer- 
ing and electronic devices for automa- 
tion, computers and weapons has cre- 
ated a special need for the education 
of individuals who will be extremely 
capable in the mathematical and scien- 
tific aspects of these fields. These grad- 
uates will still be designated as engi- 
neers although it is quite possible that 
actually their training and work might 
better justify calling them scientists. 
Much of their work is purely theoreti- 
cal in nature and many of them will 
have no personal part in the direct ap- 
plication of theory to the actual prod- 
uct, which is necessary in the strict 
sense of the title “engineer.” 

The romance and attendant publicity 
surrounding these activities have given 
individuals interested in these fields un- 
due prominence in engineering educa- 
tion, particularly in the American So- 
ciety for Engineering Education. As 
this society is undoubtedly the strong- 
est single factor in the development of 
the accreditation procedures and stand- 
ards of the Engineers’ Council for Pro- 
fessional Development, ASEE influ- 
ence on engineering education is very 
strong. We can have no quarrel with 
the development of appropriate stand- 
ards in new fields of engineering, but 
such standards should not be applied 
indiscriminately in established fields 
where they are inappropriate. 
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The standards that are being applied 
to all engineering curricula, though in- 
appropriate in many areas, may be 
broadly and perhaps somewhat cynical- 
ly summarized as follows: 

1. All engineers must be trained in 
mathematics beyond differential equa- 
tions. 

2. All engineers must study nuclear 
physics. 

3. No technical course that does not 
make use of the calculus is appropriate 
in engineering training, nor should 
such a course appear in any engineer- 
ing curriculum. 

4. No field of endeavor that does not 
meet these standards in its educational 
requirements should be designated as 
engineering. 

Many prominent people in engineer- 
ing education are advancing the argu- 
ment that civil engineers do a kind of 
work and make decisions that are not 
based largely on scientific principles but 
rather include a considerable element 
of the art, which can be learned only by 
extensive experience. They say that 
much of what is done in civil engineer- 
ing design requires only the simpler 
aspects of mathematics, not even in- 
cluding the calculus, and therefore is 
not really engineering work. They sug- 
gest that we should abandon the title 
“engineer” so that those entitled to it 
will not have their dignity besmirched 
by our use of the term. 

These critics seem to feel that it is 
undignified to apply scientific princi- 
ples in the simplest possible way to the 
solution of the world’s practical prob- 
lems as engineers have traditionally 
done. They might better adopt a new 
term to describe their own particular 
activities instead of trying to change the 
definition of engineering as applied to 
others. 

Specifically, the pressures on civil 
engineering education are to eliminate 
such courses as surveying, contracts and 
specifications, laboratories in concrete 
and asphalt, and highway safety and 
traffic control in favor of advanced 
courses in mathematics, physics, and 
other basic sciences. The civil engineer 
who enters the field of research needs 
advanced work in mathematies and sci- 
ence beyond that commonly given in 
the undergraduate courses, but he can 
get this training at the graduate level. 

What is forgotten is that most of our 
graduate civil engineers go directly into 
practical civil engineering jobs, very few 
of which demand such advanced train- 
ing. These are the men who will be 
responsible for the proper expenditure 
of billions of dollars for our future 
highways, bridges, sewage and water 
treatment plants and all the other myr- 
iad structures that civil engineers build. 
Will they make better use of such funds 
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by having a knowledge of atomic phys- 
ics—or by knowing the effects of the 
water-cement ratio on the strength of 
concrete and the value of geometric de- 
sign in building safety into a highway? 

It is evident that if civil engineering 
educators permit inroads on the estab- 
lished curricula, which have evolved 
through decades of experience to satis- 
fy best the needs of actual engineering 
practice, they will produce graduates 
who will not so well satisfy those needs. 
Other training programs will inevita- 
bly spring up to fill the void and satis- 
fy these needs even though the work 
prepared for can no longer be entitled 
“engineering work.” Civil engineering 
graduates, if any, would then be limit- 
ed to very specialized activities and the 
future civil engineers would hardly be 
recognizable in today’s terms. 

The question simply becomes one of 
deciding whether most of the positions 
now occupied by civil engineers are 
truly engineering jobs. If they are, ex- 
perience would indicate that the pres- 
ent education in civil engineering, with 
normal evolutionary developments that 
recognize new techniques such as pho- 
togrammetry, electronic computation, 
plastic design in steel, and prestressing 
of concrete, is a proper education for 
most civil engineers. If not, we must 
completely change our concept of the 
place of civil engineering in the modern 


world with the result that most of us 
will no longer be considered engineers. 

The practicing civil engineer must 
help civil engineering educators to com- 
bat the present trend in engineering 
education which is tending to belittle 
the historically recognized activities of 
civil engineers in general and which 
will, if not stopped, reduce most of the 
present civil engineers to the status of 
highly trained technicians and not pro- 
fessional engineers at all. 

This assistance can take several 
forms. The ASCE representatives to the 
Engineers’ Council for Professional De- 
velopment must be constantly aware of 
the dangers involved in the present 
trends toward applying rigid standards 
broadly to all curricula in the accredita- 
tion procedure. The ASCE Committee 
on Engineering Education must con- 
tinue its efforts in this direction and 
must make every effort to get practic- 
ing civil engineers appointed to accred- 
itation committees. Practicing civil en- 
gineers must be willing to serve on ac- 
creditation committees when asked to 
do so in order to prevent non-civils from 
controlling civil engineering curricula. 

The individual civil engineer can ex- 
press his opinion to the officers of 
ASCE, who in turn can act through 
ECPD, and he should take the time to 
do so by letter and verbally at Society 
meetings. 


Simple hammer-seismic 


A new approach to shallow subsur- 
face exploration for engineering pur- 
poses is now provided by equipment 
and procedure developed and tested 
during the past few years. The funda- 
mental seismic refraction principle is 
utilized with modifications in custom- 
ary instrumentation and _ technique. 
These modifications were first. proposed 
by D. I. Gough, of the University of 
Witwatersrand, Union of South Africa. 
Additional development and _ testing 
have been carried out at the University 
of Wisconsin since 1956. The new 
method was used last year by the Mid- 
State Engineering Company for loca- 
tion studies on twelve miles of inter- 
state highway in central Wisconsin. 
In the new method the usual single 
subsurface dynamite blast and multiple 
geophones are replaced by successive 
hammer blows on the earth’s surface at 
varying distances from a single station- 


ary geophone. Another modification is 
in the method of depicting wave travel 
time. The customary photographic 
method requires that film developing 
equipment be available in the field if 
quick information is to be obtained. In 
contrast, the modified instrument has a 
cathode-ray tube which presents an im- 
mediate picture of the disturbance 
created at the geophone by the earth 
wave produced by any particular ham- 
mer blow. An electronic unit, in con- 
junction with the cathode-ray tube, 


measures the time interval during 
‘which the wave travels through the 


earth between the hammer and the 
geophone. All the electronic devices are 
powered by a 12-volt battery. 
Interpretation of results is facilitated 
by constructing the familiar time-dis- 
tance graphs employed to determine 
the depth to discrete layers of material. 
If a laver has a distinctive density it 
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HENRY A. KALLSEN, M. ASCE 
Assistant Professor of Civil Engineering 


University of Wisconsin, Madison, Wis. 


KENNETH G. CARLSON, A.M. ASCE 
Associate, Mid-State Engineering Company 


Baraboo, Wis. 


Hammer-seismic apparatus can be transported and operated by a two-man crew. 
Tape running from geophone, in left foreground, measures distance to spot where 
hammer hits the earth’s surface. Hammer impact closes micro-switch and starts the 
timing interval. A 12-volt battery powers the electronic “suitcase” on the table, which 
measures the time interval for the earth wave to travel from hammer to geophone. 


apparatus for 


will transmit the wave at a different 
velocity from other layers. This makes 
depth computations possible and gives 
a clue as to the material in a layer. 

The chief advantages of the new ap- 
proach, as compared to borings or con- 
ventional seismic determinations, are 
the immediate availability of the in- 
formation on the spot, the easy port- 
ability of the equipment, and the low 
operating and investment costs. The 
detailed information provided by bor- 
ings cannot be obtained but, in certain 
circumstances, the inherent averaging 
characteristic of this method applied 
over a sizeable area may prove more 
informative than many borings each of 
which would be severely restricted in 
its sampling area. In some cases this 
technique, like the conventional seismic 
technique, can probe where borings 
cannot penetrate at a reasonable cost, 
as where boulders are numerous. 
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subsurface exploration 


Correctly used, seismics can provide 
information that will serve as a basis 
for deciding whether any borings are 
necessary in a given area. If borings 
are required, seismic data will probably 
reduce the number of random holes 
required and will indicate questionable 
spots where borings should be concen- 
trated. The use of a hammer instead 
of dynamite, as in the conventional 
seismic method, permits depth determi- 
nations in locations where dynamite 
would be a nuisance or prohibited en- 
tirely. 

Site conditions impose certain limita- 
tions on the operation of the equip- 
ment. Excessive earth vibrations caused 
by a passing train, for example, may 
disrupt operations temporarily. Per- 
plexing situations arise when the tech- 
nique is used over frozen ground, over 
non-layered heterogeneous materials, 
or at partially flooded sites. Abrupt 


changes in the bedrock are bothersome 
but a uniformly sloping bedrock sur- 
face gives no difficulty. While such con- 
ditions are an inconvenience, they gen- 
erally are surmountable. 

The technique promises to be best 
suited for the determination of depth 
to bedrock on proposed highway and 
sewer projects although it can be used 
on almost any location problem. The 
characteristics of the equipment make 
it excellent for reconnaissance surveys 
because it provides information cheaply 
and quickly, and in such a way that it 
can be kept confidential. The tech- 
nique is, however, subject to the va- 
garies of interpretation associated with 
geophysical investigations in general, 
and therefore cannot be used indiscrim- 
inately. For reliable results, the oper- 
ator should be skilled, experienced and 
possessed of geologic knowledge of the 
area to be investigated. 
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ENGINEERS NOTEBOOK: | 


To THe Eprtor: William J. Bauer, M. 
ASCE, in his article, “Improved Culvert 
Performance Through Design and Re- 
search Studies” (March issue, vol. p. 167), 
pointed out places where improvements 
can be made in culvert design. But at 
least one of his suggestions is based on 
the erroneous idea that the culvert inlet 
must be submerged at least 1.5 velocity 
heads. 

The outlet is a good place to recover 
velocity head if it is economically desir- 
able to do so. However, the recovery 
flare must be submerged to function 
properly. As pointed out by Mr. Bauer, 
an adverse grade is required (this is an 
adverse hydraulic gradient and not neces- 
sarily an adverse culvert gradient) and it 
may not be possible to secure the adverse 
grade with an unsubmerged outlet. As an 
example, doubling the exit area recovers 
three-fourths of the velocity head less the 
expansion losses. The exit loss then be- 
comes something greater than one-fourth 
the barrel velocity head instead of the 
full barrel velocity head. 

The accompanying photos show the 
greater head at the inlet required to 
cause flow through a culvert of constant 
diameter as compared with one that has 
a flared outlet. The same rate of flow, 
barrel size and tailwater level were used 
in each case, the head difference at 


Model studies throw light on culvert flow 


the inlet representing the difference in 
velocity head at the conduit exit minus 
the expansion loss that exceeds the fric- 
tion loss for an equivalent length of uni- 
form-diameter pipe. 

Mr. Bauer states that the water-surface 
depth above the inlet should be 15 
velocity heads. Presumably this is made 
up of an entrance loss of 0.5 velocity head 
plus 1.0 velocity head to force the water 
through the barrel. This is an obsolete 
assumption for certain inlets. For exam- 
ple, in the case of a typical hood inlet 
test (“Hydraulics of Closed Conduit 
Spillways, Part X, The Hood Inlet,” St. 
Anthony Falls Hydraulic Laboratory 
Technical Paper No. 20, Series B, Min- 
neapolis, Minn.), the submergence of the 
inlet was only 0.07 velocity head, yet the 
model culvert flowed completely full with 
a velocity head of 1.21 ft, which cor- 
responds to a model velocity of 8.80 fps. 
Furthermore, the barrel was on a steep 
slope and its outlet was not submerged. 
This very low inlet submergence in terms 
of the velocity head is an indication that 
the source of the head necessary to create 
velocity in the barrel can come from 
downstream of the inlet as well as from 
upstream of the inlet as is ordinarily 
assumed. 

The fact that a culvert can be made to 
flow full without depressing the invert or 


Model culverts of uniform diameter with flared outlets show how flare recovers 
velocity head. Flow is the same in each culvert. Head gage is graduated in pipe 
diameters. Top: Head over inlet is high with outlet of constant diameter. Below: 
Three-fourths of velocity head is recovered with flared outlet. 


60 (Vol. p. 492) 


submerging the outlet would eliminate 
the deposition difficulties mentioned by 
Mr. Bauer. It would be necessary to sub- 
merge the outlet if a flare were used to 
recover exit velocity head, but the inlet 
submergence would not have to be in- 
creased. 

I am in full agreement with Mr. Bauer 
that one of the “key problems to be over- 
come ... Lis the] education of designers 
in the application of well-known hydrau- 
lic principles. . . .” I have been doing 
research on culverts for 19 years and in 
all that time have learned no new prin- 
ciples beyond those taught in elementary 
hydraulics courses. But I have had my 
eyes opened and my thinking revised 
many times regarding the proper appli- 
cation of the hydraulic fundamentals. 

A very effective tool in helping to ex- 
plain the hydraulics of culverts and other 
structures is the demonstration channel 
designed expressly for educational use, 
which was used to make the accompany- 
ing photographs. Such demonstrations 
serve to get points across in a minimum 
of time, and no amount of explanation 
can take their place. 


Frep W. F, ASCE 
Project Supervisor 

U. S. Dept. of Agriculture 
Agricultural Research Service 

St. Anthony Falls Hydraulic Lab. 


Minneapolis, Minn. 


Deflection caiculations 
defended by author 


To THE Epitor: In the May 1959 issue 
(vol. p. 343) J. J. Polivka, F. ASCE, com- 
ments on the fact that a calculated de- 
flection of 0.2 in. which appears in my 
article in the March issue (vol. p. 175) 
does not agree with the value which was 
presented by Mr. Heinz in the November 
1958 issue (vol. p. 853) and confirmed by 
Mr. Zutraun in the February 1959 issue 
(vol. p. 104). 

The last sentence of my article clearly 
states that 0.2 in. is the horizontal deflec- 
tion that is produced at Point 2 by flexure 
in the first 20 ft of the left-hand column. 
This calculation was made to illustrate 
the application of graphical integration. 
If this method had been applied to the 
whole frame, Mr. Heinz’s result would 
have been confirmed. 

Furthermore, it is not necessary to 
check the accuracy of graphical integra- 
tion, also known as visual integration, 
because the acceptability of this method 
was established many years ago, as in- 
dicated by my references. 


Cartes W. CunniNGHAM, F, ASCE 
Prof., Dept. of Civil 
Eng., The City College 


New York, N.Y. 
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To THe Eprtor: Donald Walsh’s article, 
“What Price Socialization of Engineer- 
ing?” (in the April issue, vol. p. 246), al- 
though it makes some good points, dis- 
plays in general a myopic outlook un- 
fortunately characterictic of many en- 
gineers. In distorting the issue of pro- 
fessionalism into an economic one, Mr. 
Walsh draws a false dichotomy between 
the representatives of government and 
those of so-called “free enterprise.” The 
bureaucratic evils he condemns in public 
agencies exist in but slightly modified 
form in the giant corporations. Both Big 
Business and Big Government, as well 
as Big Labor, are amply supplied with 
parasites. At the least, Mr. Walsh’s 
blanket indictment of public agencies is 
no more justified than a blanket indict- 
ment of Big Business would be. The 
featherbedding artists, empire-builders, 
and make-work experts in government 
service have their parasitical counter- 
parts in the middle-men profiteers, the 
executive gold-brickers, and the mind- 
molding admen of private enterprise. 

Certainly the emploved engineer has 


Bias found in article on asphalt 


To tHE Epitror: Your May issue gave 
an interesting and useful coverage of jet 
airport construction—with one exception. 
The purely promotional article by Arvin 
S. Wellborn, entitled “Asphalt Pavement 
Proved for Jets by Columbus AFB Test” 
(vol. p. 339), is not up to your usual stan- 
dard of objective reporting. 

In describing the conditions of the 
Columbus test, the author refers to “20,- 
000 passes” of the test vehicle. It should 
be pointed out that this number of passes 
constituted only 5,000 coverages of the 
asphalt test section since it required four 
passes to provide uniform coverage for 
the full width of the test lane. 

In a preamble to quotations from his 
own statement before the Congressional 
Subcommittee, Mr. Wellborn states that 
he discussed “the almost imperceptible 
differential settlement in the test pave- 
ment. .. .” 

In the interest of accuracy, reference is 
made to the conclusions and recommen- 
dations of the Corps of Engineers, also 
published in the May issue (vol. p. 367): 
“An average 1%4-in. subsidence of the 
flexible pavement in the traffic lane, 
combined with a peculiarity of the test 
traffic pattern, resulted in excessive dif- 
ferential settlement between the traf- 
ficked area and the non-trafficked area to 
either side.” It should be pointed out 
that “almost imperceptible” and “exces- 
sive” are hardly equivalent as descriptive 
terms. 

The article can only be considered as 
promotional since it elaborates on those 
portions of the Corps of Engineers’ report 
considered favorable to asphalt and mini- 
mizes or ignores the several conclusions 
that are unfavorable. It is perhaps signifi- 
cant that you also published in the May 
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Bureaucratic evils on both sides of the fence 


no cause for gratitude to the leaders of 
American industry, Any advantages in 
pay and working conditions in large 
private organizations usually are not be- 
cause of management but in spite of it. 
With their mass-oriented personnel poli- 
cies, their collusive agreements to hold 
down engineers’ salaries, and their in- 
creasing use of “job-shops,” industrial 
managers are doing their best to degrade 
engineering to the status of a trade and 
to reduce engineers to a docile flock of 
uninspired, mediocre technicians. 

The threat to the private practice and 
professional status of engineering lies 
chiefly in the mass administration of 
engineering work either by bureaucrats 
or by executives unconcerned with main- 
taining professional standards. The prob- 
lem cannot be solved, even partially, if 
prominent engineers persist in casting it 
in the spurious light of economic conflict, 
attempting to frighten us with the hor- 
rors of socialism, 


C. W. Grirrin, M. ASCE 
Erlton, N. J. 


issue the full text of the Corps of En- 
gineers’ conclusions and recommendations 
(vol. p. 367). It is recommended reading 
for all those interested in paving. 


Gorpon K, Ray, F. ASCE 
Manager, Highways & Municipal Bur., 
Portland Cement Association 


Chicago, Ill. 


Nomograph for time of flow 


To tHe Epiror: The Engineers Note- 
book section of the March issue contained 
a nomograph (vol. p. 174) prepared by 
W. S. Kerby, A.M. ASCE, for estimating 
the time of concentration for overland 
flow, using data contained in the ASCE 
Transactions paper, “Design of Drainage 
Facilities,” by Gail A. Hathaway, Past 
President ASCE (vol. 110, pp 697-730, 
1945). 

A different form of this nomograph 
first appeared in the first edition of the 
Data Book for Civil Engineers, vol. 1, 
“Design” (Wiley, 1945) by Elwyn E. See- 


lye, F. ASCE. This nomograph was pre-: 


pared by me at that time at Mr. Seelye’s 
request in order to simplify the method 
of determining time of concentration. Al- 
most all other methods used before that 
time were of the “by guess and by gosh” 
type. The source and results used for ob- 
taining this nomograph are exactly the 
same as those used by Mr. Kerby. 

It should be borne in mind that the 
basic method of computing runoff as cov- 
ered in Mr. Hathaway’s very able paper 
and that suggested by using the time of 
concentration are dissimilar. The time of 
concentration is used in the so-called 
“Rational Method” while Mr. Hatha- 
way’s method uses the principle of mass 
hydrographs. 


There is, however, no reason why per- 
tinent data from one method cannot be 
used in the other formula. For this rea- 
son it is felt that the data contained in 
the nomograph are satisfactory for deter- 
mining the time of concentration. 


Jack L. Staunton, F. ASCE 
Consulting Engineer 
New York, N.Y. 


Less glamorous types of 
engineering are still important 


To THE Epitor: Dr. Lee A. DuBridge’s 
fine address, presented at the ASCE Los 
Angeles Convention and printed in the 
April issue (p. 45), gives an excellent pic- 
ture of the opportunities in civil engineer- 
ing research. His three points in regard to 
the seeking of research funds should be 
carefully read by all those interested in 
such activities. 

In his concluding paragraph, however, 
he speaks rather disparagingly of road 
building, a significant portion of civil 
engineering. Yet, in the first part of his 
presentation, he paints an all-too-true 
picture of the difficulties of keeping road 
quality up to traffic requirements. He 
shows that increasing speeds, increasing 
truck weights, and increasing traffic 
counts keep the civil engineer busy in 
his attempt to answer the cries of the 
public. And these are not insignificant 
challenges. 

The young men who are flocking into 
glamorous aeronautical, chemical and 
electrical engineering attest to the chal- 
lenges in these fields. Engineering that is 
less spectacular, but nevertheless chal- 
lenging, is not attracting students to the 
same degree. However, much of that 
type of engineering will still be needed 
in the future to relate the new develop- 
ments to the needs of humanity in its 
day-to-day activities. The engineers who 
will furnish the solid core for such ac- 
tivities will be the civil engineers, by and 
large. The man on the street will still 
need the civil engineer to satisfy many of 
his technological needs, 

One other point might be made and 
that is, what is the engineer’s responsibil- 
ity in society? Can he rush headlong into 
the challenges of space technology and 
atomic energy and disregard the more 
modest, mundane problems of the world? 
Is he not in danger of being considered 
irresponsible? The present trend in en- 
gineering enrollment seems to indicate an 
immaturity typical of a young, brash cul- 
ture. It is a lot of fun to do the glamorous 
things, and often very difficult to disci- 
pline oneself to do the less showy ones. It 
requires a maturity which comes with age 
and which recognizes the need and place 
for all types of engineering. And in this 
picture, civil engineering will play a sig- 
nificant and vital role. 


Sumner B. IntsuH, M. ASCE 
Assoc. Prof., Dept. of 
Civil Eng., Princeton Univ. 


Princeton, N. J. 
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Weather Modification Conference 


A joint activity of American Society of Civil Engineers, American Meteorological Society, and Colorado Section, ASCE 


Albany Hotel, Denver, Colo. 


August 27-29, 1959 


“This first joint conference on 
weather modification, sponsored by 
the Irrigation and Drainage Divi- 
sion of the American Society of 
Civil Engineers and the American 
Meteorological Society, has been 
planned to exchange the latest up- 
to-date information in this most im- 
portant subject area. The program 
includes papers by top-flight ex- 
perts on research activities, scien- 
tific field testing, practical proce- 
dures, evolution of results, and 
future outlook in connection with 
weather modification. 

“A cordial invitation to attend 
this conference is extended to all 
those who are concerned with and 
interested in the various phases of 
weather modification. It is an op- 
portunity to take part in a compre- 
hensive conference on the subject.” 

Dean H. T. Person 
Chairman, Irrigation and 
Drainage Division 


REGISTRATION 
Albany Hotel 


SENDER, Inst. of Atmospheric Phys- 
ics, Univ. of Arizona, Tucson. 


Effect of Meteoric Dust on Precipitation 


S. Squires, Common- 
wealth Scientific and Industrial Re- 
search Organization, Sidney, Aus- 
tralia. 


Physical Studies of Santa Barbara Storms 


Tueopore B. Smirn, Director of 
Research, Meteorology Research, 
Inc., Pasadena, Calif. 


THURSDAY AFTERNOON, 
AUG. 27 
2:00 p.m. 


Session on Dispersal Systems and 
Practical Procedures 


Presiding: Reuben G. Gust , Presi- 
dent and Executive Director, Resources 
for the Future, Inc., Washington, D, C. 


Seeding of West Coast Winter Storms 


Rosert D. Ex.iott, President, 
North American Weather Corsult- 
ants, Goleta, Calif. 


Seeding Clouds in Tropical Climates 


E. Hower, W. E. 
Howell Associates, Inc., Lexington, 


Thursday, Aug. 27, 8:00 a.m. to 
5:00 p.m. 

Friday, Aug. 28, 8:00 a.m. to 12:00 
noon 

Registration fee: $3.00 per person 
(women and students, no charge). 


THURSDAY MORNING, 
AUG. 27 


9:00 a.m. 


Session on Physical Basis of Wea- 
ther Modification and Scientific 
Field Testing 


Presiding: H. T. Person, Chairman, Irri- 
gation and Drainage Division, ASCE, 
Dean, College of Engineering, Univ. of 
Wyoming. 


Introduction: Robert D. Elliot, AMS, and 
N. A. Christensen, ASCE, Co-Chairmen 


From Laboratory to Weather Modification 


Vincent J. SCHAEFER, Schenectady 
N. Y. 


Experiments on Treatment of Summer 


Cumulus Clouds in Arizona 
Louis J. Batran and A. R. Kas- 


62 (Vol. p. 494) 


Mass. 


Generator Technology for Cloud Seeding 


Dona.p M. Fuquay, Northern For- 
est Fire Lab., U. S. Forest Service, 
Missoula, Mont. 


Seeding Results in the Santa Clara Coun- 
ty Area 


Arnett S. Dennis, Vice President, 
Weather Modification Co., San Jose, 
Calif. 


FRIDAY MORNING, 
AUG. 28 


9:00 a.m. 


Session on Evaluation 

Presiding: Finley B. Laverty, Director, 
ASCE; Ass’t Chief Engr., Los Angeles 
County Flood Control District 


Final Report of the Advisory Committee 
on Weather Control 


Freperick A. Berry, Rear Admiral, 
USN (Ret), Aerometric Research, 
Inc., Goleta, Calif. 


Physical Evaluation of Seeding Effects 
Horace R. Byers and Roscoe R. 


BraHAM, Jr., Dept. of Meteorology, 
Univ. of Chicago. 


Evaluation of Seeding Trials 


ARNOLD Court, Pacific Southwest 
Forest and Range Experiment Sta- 
tion, U. S. Forest Service, Berkeley, 
Calif. 


FRIDAY AFTERNOON, 
AUG. 28 
2:00 p.m. 


Session on Outlook for the Future 


Presiding: Horace R. Byers, Chairman, 
Dept. of Meteorology, Univ. of Chicago 


A Weather Modification Program for the 


Future 


Howarp T. Orvi.e, Former Chair- 
man, President’s Advisory Commit- 
tee on Weather Control; Vice Pres- 
ident, Beckman & Whitley, Inc., 
San Carlos, Calif. 


The Santa Barbara Project 


Rosin R. Reynovps, Principal Hy- 
draulic Engr., Dept. of Water Re- 
sources, Sacramento, Calif. 


Seedability of Large-Scale Storm Systems 


Fercuson HAt., Office of Meteor- 
ological Research, U. S. Weather 
Bureau, Washington, D. C. 


SATURDAY 
AUG. 29 


Field tour over Loveland Pass to 
the High-Altitude Observatory at 
Climax, Colo., with lunch en route. 


FEATURES FOR WIVES 


Special luncheons, dinners and en- 
tertainment will be provided for the 
wives in connection with this con- 
ference. 


CONFERENCE COMMITTEE 


Co-Chairmen 


For AMS, Robert D. Elliott, President, 
North American Weather Consultants, 
Goleta, Calif.; for ASCE, N. A. Chris- 
tensen, Director, School of Civil Engineer- 
ing, Cornell Univ. 


Colorado Section Conf. Chairman 


Robert L. Mueller, Armco Drainage & 
Metal Products, Inc., Denver, Colo. 
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SOCIETY 


NEWS 


Stand Up and Be Counted! 


The title for this month’s story on the 
campaign for funds for the United En- 
gineering Center is cribbed from two Lo- 
cal Sections. First to make use of it as 
a rallying cry for contributions was the 
National Capital Section. More recently 
the Tennessee Valley Section has quoted 
it to good effect (in the “Tennessee Val- 
ley Engineer”) in an effective plea to its 
six Branches. 

With good reason the T.V. Section is 
proud of the University of Tennessee 
Student Chapter, whose contribution to 
the UEC fund represents 100 percent of 
the membership. Perhaps in this connec- 
tion it should be noted that no student 
or Student Chapter has been approached 
for donations. Their gifts are entirely vol- 
untary, and demonstrate their attach- 
ment to the Society and their awareness 
of the importance of the Center to the 
profession. 

Three more Local Sections—West Vir- 


from $300 to $2,400. Thanks are also due 
the University of Utah Student Chapter, 
which has just sent $25, its initial contri- 
bution to the fund. To date fifteen 
friends of the late Charles E. Trout, for 
many years Treasurer of the Society, 
have contributed $529.50 to the building 
fund in his name. 

The overall picture in the drive for 
funds is good, with 86 percent of the al- 
lotted $8,000,000 total pledged. Over 
$3,000,000 of the $6,803,497 pledged by 
industry and the several professional so- 
cieties has been raised in the New York 
metropolitan area. ASCE, with 65 per- 
cent of its goal attained, is trailing the 
chemical], electrical, and mechanical en- 
gineers. The average contribution per 
ASCE subscriber is $60, but only 8,541— 
barely a fifth—of our members have con- 
tributed. With groundbreaking set for 


early fall, now is the time for all to make 
a contribution, or an additional contri- 
bution as some have done. And it also is 
a time to encourage others to contribute. 

In the overall member gifts campaign, 
there have so far been 52,305 contribu- 
tors, roughly one-fifth of the 250,000 
members of the major societies repre- 
sented. So for every engineer who has 
contributed to the Center to date, there 
are four who have not. 

At the kickoff dinner inaugurating the 
UEC fund campaign over a year and a 
half ago, President Herbert Hoover, 
Hon. M.ASCE, called the Center “a 
proper and stimulating home for the en- 
gineers of America.” Donald A. Quarles, 
Deputy Secretary of Defense, put it 
even more strongly when he stated that 
“the Pentagon views the Center as im- 
portant to the welfare of our country.” 


Table 1. Quotas and Pledges to UEC as of June 12 


ginia, Central Ohio, and Tri-City—have 


now won places on the UEC Honor Roll. % or $ 
This brings to eighteen the number of Dottars Susscrraers PLepcep Goat Supscriser 
Sections that have reached or exceeded = 
their quotas—about 25 percent of the So- ASME 800,000 10,744 530,367 66 49 

AIEE 900,000 20,240 757,576 &4 37 
ciety’s 78 Sections. District 4 is still the AIChE 300,000 7202 208 005 
only District that has exceeded its quota. Others 1,391 70,461 51 
District 9, with 91 percent of its allot- Total *3,000,000 52,305 $2,459,028" “eS aT 

: Industry 5,000,000 431 4,344,469 87 10,000 

probably be the next Grand Total 8,000,000 52,736 6'803.497 

o go over the top. 

The Philadelphia Section has volun- Rete a goal of member giving is shown as $3,000,000, the quotas accepted by the Societies 


tarily increased its gift to the UEC fund 


. Historic m t—repr tives of the 
United Engineering Trustees and the 
Turner Construction Company meet at 
the Engineers Club to sign a contract 
for the new United Engineering Center. 
F Seated, left to right, are Willis F. Thomp- 
son, chairman, Real Estate Committee 
of UET; Andrew Fletcher, president of 
UET; and E. K. Abberley, vice-president 
of the Turner Construction Company. 
Standing are Harold C. Bernhard, part- 
ner in Shreve, Lamb & Harmon Associ- 
ates, architects for the center, and W. B. 
Ball, vice-president and secretary of the 
Turner Company. Groundbreaking for 
the eighteen-story steel-frame building, 
with metal, glass, and limestone exter- 
ior, is now set for mid-October, 
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ASCE Giving Passes $516,213 as of June 5 


Amount % 
Pepcep 


$141,800 


Locat Secrion 
ZONE I (1318) 
District 


Quoma 


$197,300 
133,300 
2,100 
119,200 
1,300 


New Hampshire (16) 
Rhode Island (33) 


District 3 (278) 
Buffalo (51) 

Ithaca (47) 
Mohawk-Hudson (66) 
Rochester (42) 
Syracuse (61) 


ZONE II (2,087) 
District 4 (596) 
*Delaware (109) 

Lehigh Valley (89) 


Philadelphia (227) 
Central Pa. (171) 


District 5 (325) 
Nat'l Capital (325) 


District 6 (543) 
Maryland (208) 
Pittsburgh (209) 
Virginia (107) 
West Virginia (19) 


District 10 (623) 
Alabama (65) 
Florida (23) 
Georgia (125) 
Miami (13) 


Tenn. Valley (212) 


ZONE IIT (2,453) 
District 7 (394) 
Duluth (1) 
Michigan (60) 
Northwestern (62) 
Wisconsin (258) 
8. Dakota (11) 


Note: Number of pledges shown in parentheses. 


*Quota exceeded since April 24. 
tQuota exceeded as of June 15. 


Loca. Secrion 


District 8 (356) 
Cent. Illinois (88) 
Illinois (221) 
tTri-City (47) 


District 9 (782) 
Akron (39) 
Central Ohio (154) 
Cincinnati (126) 
Cleveland (31) 
Dayton (24) 
Indiana (270) 
Kentucky (105) 
Toledo (33) 


District 14 (229) 
Mid-Missouri (49) 
Mid-South (65) 
Oklahoma (48) 

St. Louis (67) 


District 16 (692) 
Colorado (41) 
Towa (114) 

Kansas City (317) 
Kansas (116) 
Nebraska (89) 
Wyoming (15) 


ZONE IV (2,411) 
District 11 (1402) 
Arizona (149) 
Hawaii (213) 
Intermountain (46) 
Los Angeles (427) 
Sacramento (157) 
San Diego (63) 

San Francisco (347) 


District 12 (493) 
Alaska (14) 
Columbia (74) 
Montana (19) 
Oregon (84) 
Seattle (122) 

8. Idaho (45) 
Spokane (49) 
Tacoma (79) 


District 15 (516) 
Louisiana (59) 
Mexico (1) 

New Mexico (26) 
Texas (430) 


Totals (8,269) 


lz Be 


Fig. 1. Member giving for United Engi- 
neering Center as of June 12. 


UEC HONOR ROLL ) 


There are eighteen names on the Honor 
Roll now. New additions to the fast- 
growing list are the West Virginia, Cen- 
tral Ohio, and Tri-City Sections. The 
Sections are listed in the order of meet- 
ing their goals, and the figures indicate 
percentages attained on June 5. 

Kentucky (109) 

Lehigh Valley (131) 

Nashville (103) 

Cincinnati (141) 
Columbia (127) 
Philadelphia (125) 
Hawaii (119) 
Rochester (123) 
Ithaca (114) 
Southern Idaho (143) 
Indiana (128) 
Delaware (100) 
Kansas City (108) 
Central Pennsylvania (101) 

Arizona (108) 

West Virginia (106) 
Central Ohio (100) 

Tri-City (100) 
Congratulations also to District 4, which 
continues to be the only District that has 
exceeded its quota. 

3 


UNITED ENGINEERING CENTER 
MEMBER GIVING 


Dollars, in millions 


At a recent joint meeting of the Knoxville Branch of the 
Tennessee ‘Valley Section and the University of Tennessee 
Student Chapter, Hendon Johnston, president of the Tennessee 
Valley Section, and Albert S. Fry, chairman of the Section’s 
UEC fund drive, received the Chapter’s donation to the UEC 
fund. Pictured here, in usual order, are Ed Bodkin and Allen 
Anthony, vice-president and president of the Student Chap- 
ter; Prof. J. T. Price, Faculty Adviser; and Messrs. Fry and 
Johnston. 
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3 Quora Prevcen Quora 
$37,100 27,413 74 
: ) 95,911 72 6,500 4,165 64 
Brazil (4) 190 9 29,000 21,049 76 
Metropolitan (567) 00,58 1,600 1,299 81 
a Panama (7) 215 17 
Puerto Rico (27) 3,100 2300 90 45,700 41,435 91 
Rep. Colombia (6) 2,400 230 3,100 1545 50 
Venezuelan (37) 5,200 1892 36 5,100 5,098 100 
4,700 6,607 141 
ve District 2 (392) 43,400 28,356 65 9,300 3,950 42 
Connecticut (116) 11,000 8,780 80 3,300 2,036 62 : 
Maine (66) 4,700 3,586 76 11,000 14,069 128 
Massachusetts (160) 23,000 12,804 56 6,100 6,640 109 
1,800 55881 3,100 1490 48 
2,900 2,598 9 
a 31,500 14,765 47 
Farrer 20,600 15,033 73 3,500 1,383 40 
4,400 2,740 62 11,000 5,614 51 
2,400 2,734 114 6,900 2,679 39 
7,500 3,598 48 10,100 5,089 
1,900 2,334 128 
4,400 2842 65 48,000 28,659 60 
. 13,900 2,454 18 
169,700 105,582 62 5,900 5,058 86 
34,000 40,314 119 12,000 12,952 108 = 
4,100 4,019 98 7,600 3,950 52 
: 4,200 5,517 131 6,300 3,805 60 
20,000 24,993 125 2,300 440 19 
5,700 5,785 101 
230,800 137,067 59 
27,000 8,674 32 132,600 77,637 59 
27,000 8674 32 5,000 5,409 108 
6,300 7,506 119 
49,000 26,901 55 4,700 2,069 44 
15,000 7355 49 50,200 21,124 42 
17,000 10,708 63 16,300 7,309 48 oy 
13,300 4,932 37 6,000 2,586 43 
3,700 3,906 106 44,100 31,1347 
a 59,700 27,193 46 40,400 24,741 61 
Eas 8,900 2,704 30 2,200 790 
11,500 1445 18 2,200 2,803 
11,000 7413 3,300 1,300 
5,200 785 15 10,900 4,103 
i Nashville (58) 2,700 2,775 103 12,200 6,643 
“ N. Carolina (35) 6,300 3,151 50 2,300 3,278 gery 
8. Carolina (92) 4,900 2540 52 3,100 2,033 
9,200 6,380 69 4,200 3,476 
202,200 131,764 65 57,800 32,189 2 
1,500 10 1 1,400 40 Quota 
18,000 3425 19 4,000 1,505 
8,000 2,770 35 39,400 27,740 
a 1,700 446 26 P| $800,000 $516,213 
0 
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Jet Age Airports Studied at Houston Conference 


Drawing on experience gained in oper- 
ating the new jets, engineers are evolving 
new concepts for the design and operation 
of jet-age airports. To provide the 
stimulus and opportunity for the free 
exchange of such information, the Air 
Transport Division conducted its second 
Jet-Age Airport Conference at Houston, 
May 20-22. In orienting the conference 
delegates, the Division chairman, John 
M. Kyle, Jr., explained that the purpose 
of the conference could be demonstrated 
quite clearly by noticing the variety of 
industries that were represented. In at- 
tendance were representatives of the air- 
craft manufacturers, airline operators, 
urport operators, federal agencies, equip- 
ment manufacturers and suppliers, plan- 
ners and designers. All came to pick up 
new ideas, and to pass along, for the com- 
mon good, any ideas that they had picked 
up in their own experience. 


A Look Into the Future 


Experience has shown that the design 
and operation characteristics of aircraft 
have raced ahead of the airport facilities 
and operating procedures. Thus, evervone 
present strained hard to look as far into 
the future as possible in establishing 
criteria for today’s design. 

Typical of this look into the future 
was the presentation of J. W. Pocock, of 
Booz-Allen Applied Research, Inc., Chi- 
cago, who spoke on “The Pattern of Fu- 
ture Air Travel Demands.” As Mr. Po- 
cock phrased the situation, air transport 
is “no longer the race-horse, but now the 
work-horse.” He charted the emergence 
of “general” aviation to surpass the 
earlier concept of “air-carrier” traffic. It 
was his estimate that, by 1970, the indus- 
try will have to provide for sixteen billion 
passenger miles, with attention to the 
complete package from ticketing, feeders, 
ground transportation, terminal opera- 
tion, flight service, etc. He thinks that the 
demand by 1970 will be four to five times 
the present design factors, which could 
be satisfied only if the equivalent of one 
new airport were provided each day to 
meet the growth demand. 

Mr. Pocock differentiated between 
“general” airports which would serve 
private and cargo aircraft and “major” 
airports in the 290 traffic generating 
centers of the United States. He indicated 
there was no need for increase in the 700 
“major” airports, but that vast improve- 
ment in facilities would be required. Mr. 
Pocock went on record with his guess that 
the fixed wing aircraft would establish the 
airport criteria for any foreseeable future. 

An entirely different viewpoint was ex-, 
pressed by Dr. Charles 8. Draper, head of 
the Department of Aeronautics and As- 
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tronautics at M.I.T., who spoke on the 
“aircraft of the future.” Dr. Draper de- 
scribed the guided missile approach to 
controlled flight which would no longer 
be dependent upon the weather, traffic 
control, human frailties, and similar pres- 
ent limitations on air transport. He in- 
dicated that, even at the present time, 
exotic fuel take-offs are entirely feasible. 

This position was supported, to a cer- 
tain extent, by the report of the ASCE 
Committee on VTOL-STOL Aircraft, as 
presented by William C. Borland, chair- 
man of the Committee and coordinator 
of engineering for the Port of New York 
Authority. The data which this Com- 
mittee has waded through indicate that 
it is only a matter of time before vertical 
or short-run takeoff aircraft will be in 
operation. 

It is interesting to note that much of 
this background information was con- 
sidered in setting up the design criteria 
for the new Washington International 
Airport. Richard Huber, project director 
for this giant project, stopped the show 
with his presentation. An entirely new 
concept of unit service areas for jet air- 
craft, and the use of mobile lounges to 
transport passengers from ticketing gates 
to such service centers started a spirited 
discussion. 


Airport Environment to 
Make Greater Demands 


That vast areas in and adjacent to 
urban centers have been affected by air- 
ports was brought into focus by several 
speakers on the conference program. The 
extensive areas, affected by a jet airport, 
have caused most of the new locations to 
be selected at areas as remote as possible 
from metropolitan centers, and yet some- 
what accessible for ground transportation. 
This in itself obviously creates a lot of 
problems. 8S. Richard Rio, of the Air Base 
Planning Division of the U.S. Air Force, 
described the impact of future airports 
and air bases on surrounding flora and 
fauna. 

Another paper by Phillip E. Geissal, 
chief planning engineer of Kansas City, 
demonstrated that “the airport as a unit 
must be fitted into the urban pattern to 
best perform its full internal function.” 
Mr. Geissal indicated that strict zoning 
would be required to describe the use of 
areas affected by jet age airports, with 
good prospects that industrial or com- 
mercial districts could develop in the vast 
open areas adjacent to the airports. 

A panel on ground transport was ar- 
ranged by Prof. Vincent J. Roggeveen, of 
M.L.T., and included among the partici- 
pants Robert F. Wall, of United Airlines, 
Ben E. Nunn, of Parking Associates 


Group in Pasadena, and William J. Cut- 
birth, Jr., of the Airline Ground Trans- 
portation Association, in Los Angeles. 
This panel and the resulting discussion, 
covered everything from current bus and 
limousine operation to high-capacity, 
high-speed transit and helicopter service. 


Financing New Airport Facilities 


By the time those at the conference had 
estimated the probable need for new air- 
port facilities, they began to translate 
such demands into dollars and found need 
for some expert advice on financing. For 
this they looked to Walter Cleave, vice- 
president of Blyth and Company, Chi- 
cago, to explain the processes of airport 
revenue bond financing. There are so 
many angles to this, that the general con- 
clusion was that no general conclusion 
could be reached about where to get the 
money for future airports. Mr. Cleave 
did point in several directions, each of 
which would have to be studied by the 
planners of any major airport project. 

Quite a difference of opinion developed 
among those in attendance about the par- 
ticipation of airlines and airport operators 
in the matter of financing and operating 
airport facilities. Dan C. Meenan, vice- 
president of United Airlines, indicated 
that an independent agency should under- 
take a study of the economic interrelation 
of airports and airlines, and expressed his 
own viewpoint that every airport operat- 
ing board or authority should have rep- 
resentation from the user airlines. 


Experience Related 


Much of the conference was devoted to 
a careful study of the experience obtained 
in operating jets. James P. O'Donnell, 
consulting engineer of New York City, 
who termed himself a spokesman for the 
gas station operators, gave data on the 
operation of jet fueling systems, and some 
indication of the problems to be en- 
countered in handling solid fuels which 
are now considered a prospect for aircraft 
of the near future. It was his prediction 
that liquid fuels would meet airport 
needs for some time to come. 

Much of the discussion in relationship 
to the desire for new airports deals with 
runway lengths necessary for operation of 
jet planes. A very scholarly paper de- 
scribing the criteria to be used in design 
of runway lengths was presented by Prof. 
Robert. J. Horonjeff, of the University of 
California, based on a study made for 
United Airlines, with Richard E. Coyken- 
dall participating for United. 


Airport Operation More Complex 


Despite the fact that these experts of 
the air transport industry were gathered 
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to find ways of improving and minimizing 
airport operating problems, it appeared 
that the increased traffic and new-type 
aircraft are continuously increasing the 
number of problems to be solved. This 
led FE. Thomas Burnard, executive vice 
president of the Airport Operators Coun- 
cil, to report a general conclusion of the 
Operators that new aircraft must be de- 
signed to fit into the circumstances of- 
fered by major airports already built and 
being built, instead of catering to a con- 
tinuous demand for new, larger and dif- 
ferent facilities. As Mr. Burnard pointed 
out, “a single stroke of the pen in Wash- 
ington can destroy the orderly plans of 
airport men.” 

This contention was borne out by the 
chief engineer of Orly Airport, in Paris. 
M. Henri Vicariot who, in describing the 
unusual facilities of their new field and 
terminal, pointed out that it was designed 
to serve present concepts of aircraft. 


Airport Pavements Studied 


New weights, new fuels, and blast ef- 
fects have given engineers some new 
work, as detailed during a panel confer- 
ence arranged by Willard J. Turnbull. 
chief of the Soils Division, U. 8. Corps of 
Engineers, Vicksburg. This group has 
done much of the testing on pavement 
behavior. 

That the behavior of pavements is sub- 
ject to some new indignities was pointed 
out by Henry Lichtefeld, deputy chief, 
of the Airport Engineering Branch of the 
Federal Aviation Agency, who described 
jet fuel spillage and blast effects. 

Throughout the conference there was 
reference to the pressing need for regu- 
larity in the operation of the jets, or dll- 
weather operations of airports. As one of 
the discussers put it, “the best airport in 
the world cannot serve a pilot who cannot 
land his aircraft on that field”. While 
much of the new approach control equip- 
ment is electronic, there is still need for 
more effective visual guidance equip- 
ment. Various types of high intensity 
approach lights have been installed and 
tested, with various results as reported 
by Robert F. Gates, of the National 
Aviation Facilities Center, Atlantic City ; 
Col. Harry Howton, of the US. Air 
Force; and John Veerling, of the Port of 
New York Authority. 

The Texas Section’s Houston Branch 
assumed responsibility for all local ar- 
rangements for the conference. Robert M. 
Collie, president of the Houston Branch, 
had set up a committee consisting of 
Herbert M. Shilstone, general arrange- 
ments chairman; Mason G. Lockwood, 
honorary chairman; and numerous other 
members of the Branch. Coordinating 
the conference was the responsibility of 
Reginald J. Sutherland, general chairman, 
with program arrangements by Prof. John 
Hugh Jones, University of California. 
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NSF Grants Available for Course Improvement Studies 


There is growing concern for moderni- 
zation of education in science and en- 
gineering. Industry and government 
agree on the need for general upgrading 
of standards, But it is up to the educa- 
tors to ecarrv the ball. 

The ASCE Committee on Engineering 
Education is fully aware of the problem 
and is actively engaged in finding a so- 
lution. The Committee recognizes two 
crucial needs: (1) Improvement in the 
quality of education in the basic disci- 
plines such as math and science; (2) re- 
appraisal of curricula in advanced cate- 
gories such as the engineering sciences 
and specific specialties of engineering. 
Course improvement is considered essen- 
tial if engineering education is to keep 
pace with technological growth. 

The National Science Foundation of- 
fers a positive approach to the problem 
in its “Programs for Education in the 
Sciences.” The Committee on Engineer- 
ing Education calls particular attention 
to the availability of NSF funds for fi- 
nancing: (1) Summer Institute Pro- 
grams; (2) Summer Conference Pro- 
grams; and (3) Programs of Curricula 
Study and Improvement. 

Representatives of educational insti- 
tutions, professional scientific societies, 
and other organizations may apply for 
NSF grants. Teachers and students of 
science, mathematics and engineering 
may participate in the Programs. NSF 
pays the costs of organization and staff- 
ing. In addition, it pays transportation 
costs and living expenses of registrants. 

Summer Institute Programs, of four to 
ten weeks’ duration, are intended to im- 
prove the capacities and abilities of in- 
structors of math and science especially 
at the high school and junior college 
levels. 


Summer Conference Programs are 
similar to Summer Institutes, but short- 
er in duration. Anything under four 
weeks is called a Conference, and over 
four weeks an Institute. Engineering 
professors would find difficulty in at- 
tending an Institute, but would be able 
to break away long enough for a Con- 
ference. 

Programs of Curricula Study and Im- 
provement may embrace meetings or 
seminars of department heads and prac- 
ticing engineers. These meetings provide 
for the study of curriculum content and 
methods for improving instruction in 
specific fields such as structural engineer- 
ing, soil mechanics, sanitary engineering 
or fluid mechanics. Such meetings might 
last for a week or longer, or just a few 
days. 

Proposals for 1960 Summer Institutes 
must be submitted to NSF by August 1, 
1959. Proposals for 1960 Summer Con- 
ferences must be in by December 15, 
1959. Address all inquiries regarding 
these proposals to: 

The Institutes Section 

Division of Scientific Personnel 
and Education 

National Science Foundation 

Washington 25, D.C. 

No deadline is set for submitting pro- 
posals for Curricula Study and Improve- 
ment programs. Address all inquiries to: 

The Course Content 
Improvement Section 

Division of Scientific Personnel 
and Education 

National Science Foundation 

Washington 25, D.C. 

A general information pamphlet is 
available by writing to ASCE head- 
quarters, 


New Competition for Mead Prizes Opens 


“Under What Conditions May an Em- 
plovee Do Engineering Work Outside His 
Normal Employment?” is the subject 
selected by the Board of Direction for the 
1960 Daniel W. Mead Prize Competition. 
Both Associate Members and students 
will write on the same topic this year. 

It should be noted that because of the 
change in membership grades, the former 
Junior Member Award is now known as 
the Associate Member Award. However, 
it will continue to be a younger member 
award, and to preserve it as such the rules 
of award have now been changed to read 
as follows: “The Associate Member 
Award is open only to Associate Mem- 


bers of the Society in good standing, who 
have not passed their 32nd birthday at 
the time their papers are presented.” 

To be eligible, papers must not exceed 
2,000 words, and they must be presented 
before a Local Section or Student Chap- 
ter meeting. Only the one best paper from 
each Section and Chapter can be entered 
in the final competition. All entries must 
reach the office of the Exective Secretary 
at Society Headquarters by May 1, 1960. 

The Associate Member Award consists 
of a cash prize of $100 and an engraved 
certificate, while the student prize carries 
a cash prize of $50 and an engraved cer- 
tificate. 
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Remodeling of U.S. Capitol May Be Viewed by ASCE Convention Visitors 


Members are reminded that the scene for this year’s Annual 
Convention shifts to Washington, D.C.—Hotel Statler, October 
19-23. One of the interesting construction sights available to 
engineers attending the Convention will be the remodeling of 
the U. S. Capitol, shown here in before (left) and after views. 
The $10,000,000 project will result in three-way improvement 
of the historic structure. The existing east wall of the central 
part of the building is sandstone, which is rapidly deteriorat- 
ing. This wall will remain undisturbed and will be reproduced 


in marble in an extended position 32% ft eastward. The exist- 
ing exterior wall will then become an interior wall, protected 
from the elements. In addition, the design error in the over- 
hanging dome over the east portico will be corrected. Final- 
ly. the relocation of the east wall will result in the provision of 
much-needed additional space (78,500 sq ft) in the Capitol 
for Congress, its offices and employees. There will be a story 
about the Convention in the August issue, and the program 
in the September issue. Eugene F. Baldi is general chairman. 


Board Reaffirms 1948 Policy Statement 


On Engineers in Public Practice 


At its Cleveland meeting the Board 
of Direction voted to approve a recom- 
mendation of the Committee on Engi- 
neers in Public Practice that the Society 
continue to direct attention to action on 
the part of federal agencies in the expan- 
ston of their activities into the field of 
private practice, in so far as their activ- 
ities are contrary to the ASCE policy 
adopted January 20, 1948. For the benefit 
of those wishing to refresh their memo- 
ries, the 1948 Statement of Policy is re- 
printed here. 


The American Society of Civil Engi- 
neers has a membership of over 20,000 
[now 42,925] employed in all phases of 
our political economy, including respon- 
sible positions in government—national, 
state, county and municipal—and includ- 
ing also those engaged in technical in- 
struction and in the private practice of 
engineering. The Society recognizes that, 
because of the diversity of its professional 
activities, its national standing and the 
fact that it represents the great majority 
of Civil Engineers in the United States, 
it has a clear responsibility to perform in 
respect to the profession and the various 
public agencies. 

1. The Society is particularly concerned 
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with the administration of those agen- 
cies having engineering duties or related 
tasks to perform and believes that to the 
best of its ability, it should see to it that 
such administration is carried out in the 
best interests of both the public and the 
profession. 

The Society therefore will cooperate to 
the fullest extent with the heads of all 
government agencies employing engineers 
to the end that its responsibilities may be 
met, but will take appropriate action 
whenever the interests of the public and 
the profession are adversely affected. 


2. The Society recognizes that within , 


certain governmental institutions, such as 
the technological departments of our uni- 
versities, there are employed engineers of 
special technical skill, whose advice is 
sought by both private and governmental 
agencies. The Society believes that this 
specialized talent should be available 
only to those seeking it and that such 
services should not be offered or rendered 
except with the knowledge and consent 
of the institutional authority. The Soci- 
ety does not, however, approve of such 
engineers maintaining a private office and 
a staff either by themselves or with others 
in direct competition with engineers not 
in the public employ. 

3. The Society recognizes that there are 


in some of the government bureaus ad- 
ministrative positions which carry a high- 
ly technical responsibility. The Society 
points out that these positions are fre- 
quently filled by men with no engineering 
training, and that such lack of technical 
qualification works to the. disadvantage 
of the general public as well as the Bu- 
reau concerned, of the engineering. em- 
ployees of the Bureau, and lowers the 
prestige of the engineering profession. 
The Society recommends that such ad- 
ministrative positions, especially those 
that supervise large numbers of engineers, 
should be filled by men of suitable tech- 
nical training. The Society will therefore 
use its best efforts to encourage this 
policy. 

4. The Society recognizes that during 
peace times, the Army and Navy and Air 
Forces should be maintained and trained 
in the art of warfare; but it believes also 
that it is essential to maintain a strong 
group of engineers in private practice. The 
Society also recognizes that there are cer- 
tain types of engineering projects, in 
which the public interests may be best 
served, by doing the work of engineering 
with the staffs of the responsible Bureaus. 
The Society is pleased to note that many 
of the government agencies have already 
adopted a policy of contracting with 
private engineers to furnish technical 
services. The Society desires to use its 
best efforts to maintain these relations. 
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5. The Society has observed that, fre- 
quently, certain governmental agencies 
have engaged in the promotion of, and 
negotiation for, engineering work on ir- 
rigation, drainage, land reclamation, 
power, water supply, airports, housing 
and other projects, to the end that the 
engineering staffs of the agencies may be 
continuously employed. The Society does 
not believe that the best interests of the 
public are served in many of these in- 
stances, especially in the medium and 
smaller-sized projects, and will use every 
effort to discourage similar practices in 
the future. 

6. The Society recognizes that within 
certain governmental agencies, there are 
administrative problems that may relate 
largely to staff procedure, office loca- 
tions, territorial responsibility, etc., and 
that may affect the economic status of its 
engineer employees. The Society believes 
that, so long as the individual engineer 
employee is accorded opportunities for 
professional advancement, and so long as 
the effectiveness of the engineering staff 
is not weakened by the proposed changes, 
the Society should take no cognizance of 


such administrative or organizational 
matters. 

7. The Society recognizes that it is in 
the interest of the Government of the 
United States that the best technical in- 
formation and the best qualified talent in 
the country be made available to other 
nations requesting services needed to 
solve their domestic engineering prob- 
lems, and that this assistance may require 
the temporary assignment of properly 
qualified individual specialists, selected 
either from government service or private 
enterprise, as advisers to other govern- 
ments together with such assistance as 
may be necessary for the accomplishment 
of their individual assignments. However, 
the Society does not believe that any 
federal agency should be permitted to 
prepare engineering designs, plans, and 
specifications for, or engage in supervi- 
sion or construction of, projects for for- 
eign governments unless the national in- 
terest demands otherwise. The Society 
will therefore exert every effort to obtain 
compliance with the above policy in con- 
nection with requests from foreign gov- 
ernments for technical services. 


The Role Of Local Sections In 
Professional Conduct Proceedings 


For a Society with nearly 43,000 mem- 
bers, instances of disciplinary action for 
violations of the ASCE Code of Ethics 
are very infrequent. Yet there are always 
a few cases of alleged unprofessional con- 
duct under consideration by the Board of 
Direction. Unpleasant as may be the con- 
demnation of a fellow member, the Board 
is vigilant in efforts to maintain proper 
standards of professional conduct and 
does not hesitate to act when circum- 
stances indicate the necessity. 

Regulations governing disciplinary 
action are covered in Article III of the 
Constitution and Article II of the By- 
laws. 

When knowledge indicating the likeli- 
hood of unprofessional conduct is re- 
ceived, the case is referred to the Com- 
mittee on Professional Conduct for in- 
vestigation. That committee, which is 
composed of six members of the Board 
of Direction, then makes a thorough in- 
vestigation into the circumstances. Evi- 
dence is assembled from any available 
source. The member involved is invited 
to present a statement of his views re- 
garding the alleged misconduct. The 
member may be given an opportunity to 
appear in person before the committee. 
All this is time-consuming, but the com- 
mittee exerts every reasonable effort to 
accumulate as much pertinent evidence 
as possible. 
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The committee, in session, then reviews 
all the evidence before it and decides 
what disposition of the case it will rec- 
ommend to the Board. If it concludes 
that there are not sufficient grounds to 
justify disciplinary action, it will recom- 
mend that the case be dropped. On the 
other hand, if some degree of discipline is 
deemed proper, appropriate recommenda- 
tion will be made to the Board of Direc- 
tion. 

The case then is in the hands of the 
Board for final disposition. The member 
is advised of the charges against him, 
notified of the time and place of the meet- 
ing of the Board at which his case will 
be considered, and invited to present a 
defense either in person or in writing, as 
he may choose. 

The Board weighs the evidence, includ- 
ing the report of the Committee on Pro- 
fessional Conduct and the presentation 
offered by the accused member, and ren- 
ders its collective judgment as to appro- 
priate action. The result may be expul- 
sion of the guilty member in an instance 
of flagrant violation of the Code. If the 
case involves a lesser infraction, the pen- 
alty may be suspension for some stated 
period, or a letter of admonition may be 
deemed sufficient. 

Criticism sometimes is offered to the 
effect, that speedier action should be 
taken with respect to professional con- 


duct cases. Even though the Board fully 
realizes the desirability of speed, it is al- 
ways reluctant to condemn a member 
without assurance that the investigation 
has been thorough and that the evidence 
warrants disciplinary action. It is a seri- 
ous matter to place a black mark on the 
record of a member. It may happen that 
in a case where the original evidence 
seems to fully support allegation of mis- 
conduct, later developments will disclose 
extenuating circumstances, or inadvert- 
ence on the part of the member, such 
that only mild discipline is indicated or 
that the charges should be dismissed. 

It is not a simple matter for the Com- 
mittee on Professional Conduct to carry 
out its duties as outlined here. The Local 
Sections can be of great assistance in this 
connection. Some have been. All are 
urged to be diligent in discovering and 
reporting instances of unprofessional con- 
duct. A Section can render valuable aid 
in gathering pertinent evidence for sub- 
mission to the Committee on Professional 
Conduct. However, there are limits be- 
vond which a Section should not carry 
such activities. Any Section, or any in- 
dividual, has the right—and the obliga- 
tion—to direct attention to circumstances 
that appear to involve unethical conduct. 

Once a case has been brought to light, 
it is entirely appropriate for a Local Sec- 
tion to institute an on-the-ground in- 
vestigation. Some vigorous Sections have 
done so. Such an investigation may bring 
together printed documents, correspond- 
ence, perhaps the record of an interview 
with the member concerned, or other 
pertinent evidence. All this is for sub- 
mission to the Committee on Professional 
Conduct. In its report, the Section may 
even care to express an opinion as to the 
merits of the case for the benefit of the 
Committee and the Board. 

Having proceeded that far, the Local 
Section has performed its best service. It 
should never undertake any official action 
either condemning or exonerating a mem- 
ber. That action is the prerogative solely 
of the Board of Direction. Some organiza- 
tions operate differently but, in ASCE, 
disciplinary action against a member is 
taken only at the national level. 

There is another kind of action where 
Local Sections can be of substantial help. 
One of the more frequent violations of the 
Code of Ethics is found in competitive 
bidding for engineering services on a price 
basis. Whenever information is received 
at the headquarters office that a client has 
requested bids for submission at a future 
date, the client is contacted by wire, 
phone, or mail with a request that the 
procedure be abandoned and that an en- 
gineer be selected by negotiation in ac- 
cordance with the program recommended 
by ASCE. Such contact emphasizes the 
fallacy of engaging professional services 
on the basis of a low competitive-bid 
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price and states the rather obvious fact 
that “cheap” engineering provides an al- 
most certain basis for costly énd results. 
The client is told that bidding is not in 
the best public interest and that, for that 
reason, it is unethical for an engineer to 
compete on a price basis. 

In many cases, these preventive ef- 
forts have brought the desired results, 
The client has appreciated the wisdom of 
the request, has recalled his invitation to 
bid, and has proceeded to select his engi- 
neer by negotiation. This is highly grati- 
fying. It is far more satisfying and far 
more constructive to forestall bidding 
than to accept the unpleasant duty of 
disciplining members after the fact of un- 
ethical competition. 

In situations of this sort, Local Sections 
can render valuable service. Obviously, 
the headquarters office cannot hope to 
learn when invitations to bid are issued in 
distant parts of the country unless some- 
one takes sufficient interest to supply the 
information. Local Sections should be 
alert in this respect. Even further, Sec- 
tions appropriately may make direct con- 
tact with clients in their own areas in 
the manner outlined above. It may well 
be that local contacts can bring results 
quicker than is possible by working 
through the national headquarters. If 
any Section desires assistance from the 
headquarters office in preparing an ade- 
quate approach toward this preventive 
action, it will be gladly given. 


Wisconsin Section Prevents 
Registration Law Change 


Prompt action by the Wisconsin Sec- 
tion has been instrumental in stopping 
a change in the Wisconsin registration 
law, promoted by architects, that would 
have required a special examination to 
design buildings. The ASCE Section co- 
operated with the Consulting Engineers 
Institute of Wisconsin and others to pre- 
sent the position of 6,000 engineers in 
the state as compared to 600 architects. 
By promptly presenting the matter to 
the ASCE Board of Direction at the 
Cleveland meeting the endorsement of 
the Society was obtained. With this went 
instructions that the staff of ASCE assist 
in Wisconsin, and elsewhere in similar 
matters, wherever feasible. 

The New Jersey Chapter of the Ameri- 
can Institute of Architects has brought 
action against a professional engineer for 
having designed a country club, claim- 
ing that “by so doing he invaded the 
field of registered architects and exceed- 
ed his prerogatives as a registered engi- 
neer.” ASCE Local Sections are cooper- 
ating with other engineer groups to re- 
sist this action. 
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Russian engineers view foundations for 3l-story Western Electric Company Build- 
ing on lower Broadway in New York. Reuben Samuel, M. ASCE, (in white shirt) 
project engineer for Crimmins-Slattery, foundation contractor, tells how Western 
Foundation Corp. is installing drilled-in-caissons to carry up to 2,600 tons on a single 
unit. General contractor for the structure is the George A. Fuller Co.; the architects 
are Shreve Lamb and Harmon; and the engineers Purdy and Henderson. 


ASCE Co-Sponsors Visit of Russian Engineers 


Russian soil mechanics and foundation 
engineers arriving in the United States 
on May 31 for a summer of study and 
inspection of US. facilities took part in 
a seminar at Princeton University on 
June 3, the first of four regional confer- 
ences scheduled for the summer. Co- 
sponsors of the exchange program of en- 
gineers are ASCE, the Highway Re- 
search Board, and the US. National 
Council on Soil Mechanics and Founda- 
tion Engineering. The return visit of the 
US. delegation is tentatively planned for 
late August or early September. 

Of special interest on the Princeton 
program was a technique for shaking 
piles into place instead of driving them, 
described by M. M. Levkin, chief engi- 
neer of the Department of Large Bridges. 
The Russians made their point by show- 
ing a film of a golf ball, wriggling in a 
quart jar of sand and slowly sinking to 
the bottom. By attaching a vibrator to 
the top of the pile, Russian engineers 
make the pile work its way down 
through the earth, as the golf ball does 
through the sand. The process works in 
reverse, too, in getting temporary sheet- 
piling out of the ground quickly and 
easily. The vibrating process is said to be 
five or six times faster than conventional 
steam hammer methods and cheaper, of 
course. 

Spectacular success with the vibration 
process was reported in Crvit ENGINEER- 
1NG (December 1958, vol. p. 910) by Yi- 
Sheng T. E. Mao in an article on “The 
Yangtze River Bridge at Hankow, 
China.” The article states: 

“The vibratory driver was made at the 
bridge site after development of the de- 


sign from Soviet models. The principle 
is to have a pair of load-carrying axles 
revolving at high speed in opposite di- 
rections. On each axle is an eccentric 
weight. When in horizontal alignment, 
the two weights will balance each other, 
but when both are in a vertical position 
they will combine to produce up-and- 
down vibrating forces. Vibrators have 
been made with various characteristics. 
The vibrating force may be 19, 47, 100, 
or 132 tons; the weight of eccentrics, 
6200, 5000, or 6000 Ib; the number of 
eccentrics, 10, 15, or 20; the eccentric- 
ity, about 5 in.; the number of load- 
carrying axles, 4, 6, or 8; the number 
of revolutions per minute of the load- 
carrying axles, 408, 450, 900, or 1,000. 
More powerful vibratory drivers are 
now being made with a vibrating force 
as great as 460 tons for installing tubu- 
lar columns with diameters of 10 ft and 
16.4 ft. Two to six open-end 61-in.-dia 
columns can be sunk every 24 hours, 
penetrating sand deposits up to 85 ft 
deep.” 

Ivan M. Litvinov, of the Academy of 
Construction and Architecture of the 
Ukrainian SSR, headed the Russian del- 
egation. The other guests, in addition to 
Mr. Levkin, were Nikolai A. Tsytovich 
and Roman A. Takar, of the Academy 
of Construction and Architecture of the 
USSR; Alexandr V. Gladyrevskty, chief 
specialist of Gosstroy (State Construc- 
tion Commission); and Prof. Vassily M. 
Bezruk, of the State Highway Research 
Institute. 

Prof. G. P. Tschebotarioff, of Prince- 
ton, headed the local committee in 
charge of arrangements. 
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with the group. 


The Hydraulics Division’s Publications Committee met re- 
cently in Denver to discuss ways of improving the Division's 
publication effort. In attendance were (left to right) James 
W. Ball, chairman; Eugene P. Fortson, Jr.; Harold M. Martin, 
executive committee member: and Haywood G. Dewey, Jr. 
Paul A. Parisi, editor of ASCE Technical Publications. met 


The Control Group of the Construction Division’s Publications Committee got to- 
gether at the Cleveland Convention. Shown, in usual order, are Al Smoots, of Dames 
and Moore, Los Angeles; Hal Hunt, editor of “Civil Engineering.” New York; Chair- 
man Dan Morris, of TESTlab, New York; Byron Prugh, of the Moretrench Corp., 
Tampa; Arch Carter, consulting engineer, Minneapolis; and Howard Jacoby, of 
Photronix Inc., Columbus, Ohio, who is secretary-treasurer of the Construction Di- 
vision’s executive committee. 


City planners at Cleveland Convention in a session presided over by J. Cal Callahan 
(left) heard James A. Norton, director of the Cleveland Metropolitan Services Com- 
mission, report on what his organization does for Cleveland. Next to Mr. Norton is 
ASCE Vice-President S. B. Morris, with L. J. Reardon of Case Institute: John Kohl, of 
the University of Michigan; and Arlie D. Reagon, also from Case. 


Sanitary Engineering Division 

The Sanitary Engineering Division is 
beating the drum for a more compre- 
hensive annual index—possibly to in- 
clude the major material in Civi, En- 
GINEERING as well as the Transactions for 
the year. The subject of indexing was one 
of many discussed at a meeting of the 
Division’s Publication Committee, held 
in Cleveland on May 3. 

Discussion also covered ways and 
means of expediting the handling of pa- 
pers; the recruitment of new personnel 
for reviewing papers; a review of grad- 
ing standards used in the Division Jour- 
nal and Transactions; and starting a 
program of subcommittees for promoting 
the preparation of good technical pa- 
pers. I. W. Santry, Jr., is chairman of 
the Publications Committee. 


Surveying and Mapping Division 

In the belief that there are a substan- 
tial number of Society members inter- 
ested in surveying and mapping but not 
enrolled in the Surveying and Mapping 
Division (and therefore not receiving 
the Journal), the executive committee 
of the Division is taking this opportu- 
nity to urge such members to indicate 
at once their interest and the extent of 
their willingness to participate in Divi- 
sion activities. After identifying them- 
selves by name, membership grade, ad- 
dress, and business affiliation, they are 
asked to indicate their opinion of present 
Division activities, with suggestions for 
remedial measures or improvement, and 
to say what technical committees they 
would like to affiliate with and in what 
areas of surveying and mapping they 
are competent and willing to review pa- 
pers. 

Communications should be addressed 
to: 
ASCE Surveying and Mapping Division 
Secretary F. R. Gossett, Executive 

Committee 
US. Coast and Geodetic Survey 
Washington, D. C. 


(Vol. p. 502) 70 


: 
— 
4 é 
a ~ 
4 


Attention has been directed to two 
errors in the recently published ASCE 
Manual of Engineering Practice No. 36 
“Sewage Treatment Plant Design,” 
prepared in cooperation with the Fed- 
eration of Sewage and Industrial Wastes 
Associations. 


1. On the bottom of page 168, under 
Type I, the dosing rates should read 
“between 10 and 30 mgad” rather than 
“between 10 and 30 mgd.” 


2. In the middle of page 156 in the 
reference to Fig. 8, on page 157 within 
Fig. 8, at the top of page 157 in the 


As a basic part of its program for en- 
gaging professional engineering services 
by negotiation without competitive price 
bidding, the International Cooperation 
Administration maintains an extensive 
file of information on engineering firms 
which register with it. 

For the convenience of such firms, the 
Administration has recently issued an 
“Experience data” form. The form will 
be used in cataloging information on all 
firms and individuals who wish to obtain 
ICA contracts, as the opportunity may 
arise, in the fields of engineering, man- 


Errata—Manual on Treatment Plant Design 


reference to Fig. 9, and on page 158 
within Fig. 9, the relationship pu 


The correct recirculation 


is incorrect. 


relationship is R = 


Readers are urged to notify either 
sponsoring organization as soon as pos- 
sible if other errors are noticed, This 
request is made with the expectation 
that an errata sheet can be prepared 
and included in all copies sold after its 
issuance. Such errata sheets would also 
be available to those already in posses- 
sion of the Manual. 


ICA Requests Experience Data From Consultants 


agement, construction, and the like. The 
forms will facilitate a review of the quali- 
fications of firms available for the work 
to be undertaken. 

All engineers wishing to participate in 
the program should fill out the “Expe- 
rience Data” form and return it prompt- 
ly. Forms are currently being mailed to 
all who are registered with the Adminis- 
tration. Others may obtain copies from: 

Office of Industrial Resources 

International Cooperation 
Administration 

Washington 25, D. C. 


SOCIETY AWARDS AND 


DANIEL W. MEAD PRIZES: 


FREEMAN FELLOWSHIP: 


i ERNEST E. HOWARD 
AWARD: 


ASCE RESEARCH FELLOWSHIP: 


J. WALDO SMITH HYDRAULIC 
FELLOWSHIP: 


FELLOWSHIPS AVAILABLE 


1960 contest closes May 1, 1960. See 1959 


Official Register, page 143. 


1960-61 (closing date pending). See Official 
Register, page 154. 


Closing date Feb. 1, 1960. See Official Register, 
page 142. 


1960 contest closes March 15, 1960. See Official 
Register, page 156. 


1961-62 (closing date pending). See Official 
Register, page 156. 
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Terrell Award Presented 
At Cleveland Convention 


Aubrey D. May, young member of the 
Kentucky Section, received the Terrell 
Award during the Cleveland Convention 
from Lloyd D. Knapp, ASCE Director 
for District 9. The Terrell Award was 
established a few years ago as an 
essay prize for Junior Members in Dis- 
trict 9. It honors ASCE Past-President 
Daniel V. Terrell, for many years dean 
of the University of Kentucky College of 
Engineering. 


ASCE ENGINEERING 
SALARY INDEX 


| 
(Prepared Semiannually ) | 
| 
| 


Consulting Firms } 
Current Previous 


Coury 

1.12 
Kansas City: 1.11 
1.57 1.57 


Portland (Ore) ...... 1.16 Lil 
San Francisco . I 


Highway Departments 


Recon Current Previous 
I, New England ..... . 0.92 0.89 
II, Mid. Atlantic. ..... 1.13 1.17 

VI, Far West . . 1.15 


Sole purpose of this Index is to show salary 
trends, It is not a recommended salary scale, Nor 
is it intended as a precise measure of salary 
changes, The Index is computed by dividing the 
current salary total for ASCE Grades I, II and 
III by an arbitrary base. The base is $15,930. 
This is the total of salaries paid in 1956 for the 
equivalent Federal Grades GS5, GS7 and G89. 
Only the annual base entrance salaries are used 
in these calculations. Index figures are adjusted 
semiannually and published monthly in Crvi, 
GINEERING. Latest survey was January 31, 1959. 
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Seattle ... 1.06 1.06 


Zone | | Zone Il 


Louis K. Walter, Jr. | Albert C. Nelson 


320 Market Street § 250 N.E. 51st Street 
Kenilworth, N. J. | Miami, Fla. 
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On Your Behalf: 

Your interests as younger members 
of this civil engineering profession are 
very much the serious concern of ASCE. 
On June 6 and 7, I had the pleasure of 
attending a meeting of the Committee 
on Younger Members. Your problems of 
professional growth, as well as of the 
improvement of this page, were con- 
sidered very conscientiously by Chair- 
man Nomer Gray of New York; and 
members John Heinzerling of Pittsburgh, 
Glenn Enke of Provo, Utah, Finley 
Laverty of Los Angeles, and Frank Ed- 
wards of Chicago. 

This committee—one of a number 
in ASCE’s Conditions of Practice De- 
partment—is constantly working toward 
resolving situations that are peculiar to 
younger members of the Society. You, 
as an Associate member of ASCE, should 
count on the committee to work on prob- 
lems that are brought to their attention. 
(Write to Chairman Gray, c/o Ammann 
and Whitney, 111 Eighth Ave., New 
York.) 

One of the interesting actions ap- 
proved by this committee last year was 
the distribution to all entering Asso- 
ciate Members of the fine “Professional 
Guide for Young Engineers” kit that 
has been worked up by the Engineers 
Council for Professional Development. 
All new Associate Members will receive 
the kit. Others may buy it for $1.00 from 
the ECPD, 29 West 39th Street, New 
York 18, N. Y. 


Self Appraisal: 

With the thought of the value that 
comes from self appraisal, we quote, for 
your use, from the ECPD kit on “Per- 
sonal Appraisal”: 

“1, What are the duties and responsi- 

bilities of my present position? 

“2. Have I sufficient knowledge of my 
duties and the organization I serve 
to enable me to do my job well? 
How should I attempt to gain ad- 
ditional knowledge? 
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Committee on Younger Member Publications 


Milton Alpern, Chairman; 3536 Northview Ave., Wantagh, L. I., N. Y. 


| Walter D. Linzing 
4751 No. Paulina 
Chicago 40, lil. 


The Younger Viewpoint 


Zone Ill Zone IV 
Rodney P. Lundin 
9744 Quakertown Ave. 

Chatsworth, Calif. 


“3. Have I the general education 
needed to do this job well? 

If not, what additional educational 
activity should I undertake? 

“4, What additional contributions, be- 
yond the assigned duties, do I 
make? 

How can I improve my perform- 
ance in this respect? 

“5. Do I plan my work well and make 
every effort toward meeting this 
schedule?” 


To Your Employer: 

Did you know that ASCE has sent a 
splendid letter to employers of civil en- 
gineérs urging them to endorse and sup- 
port the active participation of young 
engineers in the technical and _profes- 
sional work of ASCE. It is hoped that 
this action will contribute to the growth 
of our profession. 


Less Red Tape: 

Those of us who are applying for ad- 
mission to, or a grade change in, ASCE 
will be happy to learn that every effort 
is being made at Society headquarters to 
speed and expedite the processing of such 
applications. As you realize, the require- 
ments for admission to our professional 
society are rigorous. This certainly is 
as we want it if ASCE membership is to 
be meaningful to all of us. However, it is 
certainly a good thing to reduce the time 
of processing as much as possible. 


To Be or Not To Be. . .? 


There are some who question the pro- 
priety of a page such as this. Do you 
think it appropriate and necessary that 
the thinking of younger members and 
their problems be aired on a page like 
this? Would your occasional needs for 
communication be met adequately with- 
out it? 


Who’s Who In Zone I? 

One of the fine young Associate Mem- 
bers of ASCE is going places in Zone I 
is Joseph DeSalvo who has just been 
elected president of the Younger Mem- 


ber Forum of the Metropolitan Section. 
On the technical end, Joe has specialized 
in soil mechanics. With both extensive 
practical and teaching experience, as well 
as graduate education behind him, he is 
now chief engineer of the consulting firm 
of Joseph S. Ward. (Joe Ward, incident- 
ally, is another up-and-coming, young- 
thinking engineer.) Hard working and 
very personable, Joe DeSalvo has con- 
tributed effort in many phases of the 
work of the Junior Member Forum. He 
is widely known and liked by his former 
students and engineering associates who 
have seen him contribute much time and 
effort toward the enhancement of his 
profession. 


On the Money Front: 

The Daniel V. Terrell Award of Dis- 
trict 9 sets as the subject for this year’s 
competition: “Can Competitive Bidding 
Provide Professional Engineering Serv- 
ices?” 

In District 8, ASCE Director Howard 
F. Peckworth writes in the Illinois Sec- 
tion News: 

“ .. 1am concerned about the wide- 

spread fallacy that there is a shortage 

of civil engineers. If there is a scarcity 
of employee civil engineers in the age 
group five to thirty years out of col- 
lege, why then do so many of them rate 
such low pay in comparison with, say, 
the medical profession? The answer, of 
course, is that the medical profession 
is controlled by doctors who limit the 
supply at the source, where civil engi- 
neering education is controlled by edu- 
cators, many times not civil engineers. 

With a minimum of two engineering 

schools in almost every state, there is 

always a large supply of the technical 
graduates, out of which group the pro- 
fessional civil engineers develop .. .” 

An interesting commentary on the 
ASCE Recommended Fee Structure is 
found in “The Civil Engineer” published 
by the San Francisco Section of ASCE. 
A special committee report of its Junior 
Member Forum, starts off: 

“The present suggested fee structure 
compiled by the ASCE is in need of 
reevaluation in order that adequate 
profits may be realized by the employer 
so that he may properly compensate 
deserving employee engineers .. .” 

There is much more on this that we 
can publish if you readers would let us 
know of your interest. 


Ground Rules: Please submit your 
idea, question, blast or pat on the 
back, in terse letter form to your 
appropriate Zone editor. We will 
consider it for publication with full 
credit and supply answers where 
possible. 
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New... from Ozalid... 
the thriftiest Whiteprinter you can buy... 


it’s the new 30-inch 


STREAMLINER 100 


Now—a small investment puts wide-width print- 
making right under your own roof! 7 MAIL TODAY 


This compact, table-top Whiteprinter has a 30- FOR 
inch printing width ... offers speeds up to 14 ft. , Y/ DESCRIPTIVE 
per min., operates on 110 volts. Versatile? The =... i BROCHURE! 
Streamliner 100 can handle more than 90% of all 7 ng 

average technical print requirements... and just 

about any size office paperwork. And the 100 is so = 

easy to operate anyone can learn to use it in OZALID, Dept. QQ-7 


mmuca Johnson City, New York 
The Streamliner 100 is the only machine in its low 
price range that offers these exclusive features: 
front or rear print stacking; receiving tray for 
originals; immediately accessible lamp and print- 
ing cylinder; new high-efficiency developing system. 


Please send me free descriptive brochure 
on the new Streamliner 100. 


Name 


Position 


For information, call your local Ozalid representa- 
tive—or send the coupon for descriptive brochure. Company 


Street 


ZALID 


State 
Division of General Aniline & Film Corporation 
In Canada: Hughes-Owens Co., Ltd., Montreal 
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To increase public awareness of the 
work of the civil engineer, the Board of 
Direction of ASCE has established an 
annual award for “an engineering proj- 
ect that demonstrates the greatest engi- 
neering skill, and represents the great- 
est contribution to engineering progress 
and mankind.” Engineering achieve- 
ments within the confines of the United 
States (including Alaska and Hawaii) 
only are eligible. Nominations for the 
annual award may be made by mem- 
hers of the Board of Direction, one 
nomination being permitted from each 
District. 

Civil engineering structures reaching 
usable completion in the calendar year 
are eligible. Transportation facilities 
are eligible when carrying traffic; dams 
when ready to take the full design head 
of water; fuel power plants when pow- 
er goes on the line. Larger projects, 
such as an airport development, are eli- 
gible when a structure or a major fea- 


Outstanding Civil Engineering Achievement 


ture is operational. Such structures or 
features must stand on their own in the 
competition with no consideration for 
the over-all project. The entire project 
may be considered for the year’s award 
when it is judged to be 75 percent op- 
erational, 

For sewage-disposal and water-supply 
plants where only additional units simi- 
lar to those already in operation re- 
main to be completed, the entire proj- 
ect may be considered for the year’s 
award when it is 50 percent operational. 
Military engineering projects are eligi- 
ble for the award. 

Nominations are to be submitted to 
ASCE Headquarters by the Directors 
prior to December 1 of the calendar 
year covering the achievement award. 
The Directors may ask the assistance 
of Local Sections in selections, but the 
nomination may be only for a project 
within the District. Where a project is 
within more than one District any or 


Are You Interested in Nuclear Energy? 


With nuclear energy cutting across a 
wide area of civil engineering interests 
and activities, the extent to which civil 
engineers are involved in the field is of 
immediate concern to the profession. 
There is no ASCE Technical Division 
devoted to nuclear energy, though vari- 
ous aspects of the subject are currently 
being studied by committees in several 


Now Recisrerep iN ........... 


Company Name & Aporess : 


Jow Responsipicities or Tiree: ..... 


Cueck Areas or TecHNicat INTEREST: 


Send to 


: JOHN M. RUDDY, Chf. Engr. 
Architectural Planning Division 


of the existing Technical Divisions. 

John M. Ruddy, chairman of the ASCE 
Task Committee on Nuclear Planning, 
would like to have members indicate on 
this questionnaire the extent of their in- 
terest in nuclear energy as it affects civil 
engineering. By so doing, he says, they 
will “help themselves and the profession.” 
Please mail promptly. 


BROOKHAVEN NATIONAL LABORATORY 


UPTON, LONG ISLAND, N, Y. 
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all of them may nominate that prpi- 
ect. 

Judging will be done by editors of 
leading engineering magazines. Their 
decision will be reported to the Board 
of Direction at the first meeting of the 
following calendar year for confirma- 
tion. 

Since the award will be made _ for 
outstanding qivil engineering achieve- 
ment, no one engineer but the many 
engineers who worked on the project 
will be honored. An appropriate plaque, 
symbolizing the achievement, will be 
awarded the owner of the project for 
permanent display. 

Publicity will be given each District's 
nomination as soon as that nomination 
is received and as long as it appears to 
be eligible for the competition. The 
winning project will be publicized in 
newspapers, magazines, radio, and _ tele- 
vision. 


Professional Services 
Include Surveying 


Recent action by the ASCE Board of 
Direction stated that the following four 
major categories in the field of activity 
commonly designated as surveying or 
mapping are a part of the civil engineer- 
ing profession: land surveying, engineer- 
ing surveying, geodetic surveying and 
cartographic surveying. 

ASCE, therefore, has initiated the 
same procedures with agencies who in- 
vite bids for surveying services as has 
been followed for agencies using other 
professional services. Such agencies are 
asked to discontinue competitive bid- 
ding and to negotiate instead. 

Government agencies have also been 
informed that certain surveying services 
are now held to be professional engineer- 
ing in the Society’s interpretation of the 
ASCE Code of Ethics. The Society will 
cooperate to establish a working under- 
standing of the changed conditions. 


ASCE Membership as of 
June 9, 1959 


Associate Members ....... 17,057 
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modern concrete design puts “dead” space 


a 


new idea 
in water tanks 


FOR 
OLYMPIA FIELDS, ILL. 


of 


FLOOR PLAN 


to work to provide attractive, useful municipal center! 


The growing community of Olympia Fields solved 
more than one problem by choosing concrete for its 
water tower. The elevated water tank itself is pre- 
stressed concrete, 1-million gallon capacity. It is 
built for years of dependable, trouble-free service. 

And supporting the tank on concentric walls of 
reinforced concrete gives an enclosure with plenty 
of room to house a compact treatment plant, plus 
second-floor storage for chemicals and department 
equipment. The fluted outside wall creates an un- 
usually attractive structure. 

It is proposed that the wings will be added later, 
to be used for municipal offices and a large, pleasant 
assembly hall. (They would serve equally well as 
fire and police stations, civil defense or street de- 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 
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partment offices.) The result will be an efficient, 
integrated structure of architectural beauty. 
Engineers estimate that the combined building 
will save Olympia Fields real money—as much as 
$270,000 compared to the cost for separate facilities. 
And concrete will go on saving money. There will 
be little or no upkeep, ever. Concrete can’t rust, 
doesn’t need frequent painting. When America builds 
for beauty and economy ... it builds with concrete. 


Consulting Engineer: R. W. Robinson & Assoc., South Holland, 
Ill. Architects: Wasserman and Cabanban, Assoc., Chicago, Ill. 
Tank Design: The Preload Company, Inc., New York, N.Y. 


MODERN) 


concrete 
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NOTES FROM 


THE LOCAL SECTIONS 


The Central Ohio Section is currently 
alerting its membership to three bills 
pertinent to registration of professional 
engineers and surveyors which are pend- 
ing in the Ohio legislature. Cooperating 
with the Section’s officers in opposing pas- 
sage of the bills are the Ohio Society of 
Professional Engineers and the Ohio 
Chamber of Commerce. Consensus of the 
joint group is that the proposed registra- 
tion law could be construed “as a reve- 
nue-raising measure rather than a law 
to protect the public. 


The annual dinner meeting of the Cen- 
tral Pennsylvania Section, held in Har- 
risburg, on May 13, was a gala affair. 
Highlight of the evening was a paper on 
the design details for welded highway 
and railway bridges by Mark Soto, bridge 
design engineer with the Harrisburg firm 
of Gannett, Fleming, Corddry & Carpen- 
ter, Inc. During the evening a student 
paper, “Effect of High Temperatures on 
Structural Properties of Asphaltic Con- 
crete,” was presented by Robert D. Wis- 
mer, of Pennsylvania State University. 
New officers installed for the coming year 
are Robert H. Klucher, president; John 
R. Dietz, first vice president; T. Robert 
Kealey, second vice president; and Hugh 
B. Henry, secretary-treasurer. 


There was a turnout of 127 for the 
May meeting of the Colorado Section, 
including large contingents of students 
from the ASCE Student Chapters in the 
area, who came to applaud fellow stu- 
dents chosen by the Student Award Com- 
mittee for special recognition. Honored 
were Gerald Heermann, of the University 
of Colorado; Laurence Monroe, of Colo- 
rado State University; and Yoshio Nago, 
of Denver University. The program fea- 
tured an illustrated talk on “The Major 
Surface Features of the Moon,” by L. W. 
Leroy, head of the Geology Department 
of the Colorado School of Mines. The 
University of Colorado Student Chapter 
has voted honorary membership to War- 
ren Raeder, professor at the University, 
in recognition of his many years of serv- 
ice and devotion to the Chapter. Presen- 
tation was made at the Chapter’s annual 
Ketchum Award banquet. 


Professor Taylor D. Lewis, of Cornell 
University, succeeds William W. Lang- 
horst as president of the Ithaca Section. 
Other officers elected at the Section’s 
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(Copy for these columns must be received by the fifth of the month preceding date of publication) 


May meeting are: Professor John C. 
Gebhard, first vice president; Glen U. 
Rothermel, second vice president; and 
Professor Paul G. Mayer, secretary- 
treasurer, 


Following a tradition of recent years 
the Kansas City Section will sponsor a 
two-day Construction Conference, No- 
vember 12-13. Headquarters will be the 
Continental Hotel in Kansas City, Mo. 
Conference co-chairmen, Reed McKin- 
ley, director of the Public Works for 
Kansas City, and Ira B. Taylor, assistant 
regional engineer with the U. S. Bureau 
of Public Roads, anticipate a large turn- 
out of members from Sections in the area. 


An inspection trip to the Corps of En- 
gineers’ Bear Creek flood control project 
on the Lehigh River, near White Haven, 
Pa., highlighted the May meeting of the 
Lehigh Valley Section. About eighty 
members seized the chance to study the 
$11,700,000 project, which is under the 
supervision of the Philadelphia District. 
When completed, it will have the largest 
earthfill dam east of the Mississippi. At 
the conclusion of the tour, a dinner meet- 
ing was held at Split Rock Lodge in the 
Poconos. Section awards were presented 
to Robert Coston and Charles Culver, 
undergraduates in civil engineering at Le- 
high University, for submitting the win- 
ning paper in the 2Ist annual Student 
Chapter Conference held at the Univer- 
sity of Pennsylvania in April. 


The Maine Section’s spring meeting, 
hosted by the Junior Members, was well 
attended by engineers from Maine, New 
Hampshire, Vermont and New Bruns- 
wick. At the morning session Thomas H. 
McKaig, New York; Wesley E. Haynes, 
New Hampshire; and Bryant L. Hopkins, 
Maine, respectively chairman, secretary, 
and secretary of their state boards of 
registration, traced the history of registra- 
tion laws in the three states and their ef- 
fect on the profession and the public 
welfare. Following lunch, J. R. Temple- 
ton, of the Nuclear-Chicago Corporation, 
described and demonstrated the d/M 
gauge, a nuclear device for the rapid 
field determination of moisture content 
and density of soils, concrete, paving and 
other construction materials. 


The annual meeting of the Metropoli- 
tan Section, held on May 20, covered a 


ASCE Director Philip Rutledge (right, in 
upper view) presents 1958 Research 
Prize to Prof. Raymond Mindlin, of Col- 
umbia University, during the Metropoli- 
tan Section’s annual meeting. ASCE 
Director Thomas Fratar represented the 
ASCE Research Committee in the cere- 
monies. In lower view (left) William H. 
Mueser is named Metropolitan Civil 
Engineer of the year by Section Presi- 
dent Richard Tatlow III. Mr. Mueser, a 
well known foundation engineer, is a 
partner in the New York firm of Moran, 
Proctor, Mueser & Rutledge. 


lot of ground. Of prime importance was 
the installation of new officers. The in- 
coming president is Michael N. Salgo, 
manager of the design and construction 
branch of the facilities engineering serv- 
ices department of the Columbia Broad- 
casting System. Gardner M. Reynolds, 
partner in Dames & Moore, becomes a 
vice president; Colonel William J. Shea 
remains treasurer and Brother B. Austin 
Barry starts the second vear of his term 
as secretary. Another feature of the meet- 
ing was a timely discussion on the engi- 
neering problems encountered in the cur- 
rent addition of a second level to the 
George Washington Bridge. Edward S. 
Olcott, assistant chief of the planning di- 
vision, Port of New York Authority, 
presented an illustrated talk on the ex- 
panded approaches for the new level 
while E. L. Durkee, engineer of erection 
for the Bethlehem Steel Company, enu- 
merated the problems in the erection of 
the steel framework. This year the Sec- 
tion’s annual award of a $50.00 United 
States Savings Bond for a paper making 
a distinctive contribution to the civil 
engineering profession by a Junior Mem- 
ber went to Edward R. Lloyd, of the 
Royal Liverpool Insurance Group, for 
his “Insurance Aspects of Nuclear En- 
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A-M HI-HED:; PIPE 
CUTS EXCAVATION COSTS 
DRASTICALLY! 


@ 18% narrower than equivalent round pipe, HI-HED 
hie cuts valuable inches from trench widths—can save 
contractors thousands of dollars in excavation costs. 


@ HI-HED saves customers the expense of removing 
or relocating utility lines. 


Existing water and gas mains limit trench 5 A 
width of Pontiac, Michigan storm sewer. @ Another bonus benefit—HI-HED pipe design means 


HI-HED provides greater capacity within higher velocities at low flow. 
a workable area. 


AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 
GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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ergy.” In addition seven outstanding en- 
gineer students in the New York area were 
honored as winners of the Robert Ridge- 
way Prize, which was established twenty- 
five years ago to honor the memory of an 
ASCE past president. The 1959 prize 
winners and their Chapters are: Irving 
Wallenstein, Columbia University; Ste- 
ven Batterman, Cooper Union; Fred- 
erick Richards, Manhattan College; John 
G. Donargo, Newark College of Engi- 
neering ; George Tomkin, New York Uni- 
versity; Arthur Langaker, Polytechnic 
Institute of Brooklyn; and Joseph M. 
Casero, Rutgers University. 


The program at a recent Rhode Island 
Section meeting was devoted to a seminar 
“On Hurricane Protection on Narra- 
gansett Bay.” During lunch Richard Pez- 
zullo, of the University of Rhode Island, 
presented his award winning paper, “The 
Moral Responsibility of a Professional 
Man,” which holds that “the education 
and training necessary to prepare a man 
for a profession places him in a position 
of influence among his fellow men,” and 
therefore demands more than the mere 
mastery of a particular profession. In 
accordance with the ancients, Mr. Pez- 
zullo said, the public man must exercise 
the Cardinal Virtues of Wisdom, Justice, 
Temperance and Courage, and of these 
Wisdom comes first. For “it is the re- 
sponsibility of every person whose ac- 
tions have a direct effect on the well- 
being of his associates to be not only 
technically proficient in his own field but 
also to have an awareness and under- 
standing of the problem of his whole 
society.” The prize, $100, is awarded an- 
nually by the firm of Charles A. Maguire 
& Associates to the best paper selected 
from Brown University and the Univer- 
sity of Rhode Island Student Chapters. 
Guest speaker at the afternoon session 
was Gen. Alden K. Sibley. 


At a recent meeting of the Southern 
Idaho Section Claude H. Studebaker was 
elected president for the year ending 
April 30, 1960. Other officers are Harold 
TD. Hafterson, first vice president; Earl 
C. Reynolds, Jr., second vice president ; 


Victor E. Hansen, secretary; and Erwin 
Koessner, treasurer. 


The Knoxville Branch of the Tennessee 
Valley Section recently sponsored an an- 
nual dinner meeting honoring civil engi- 
neering graduates of the University of 
Tennessee Student Chapter. David Good- 
pasture, an outstanding senior, received 
the Section’s $400 scholarship, while Allen 
Anthony and Joe Wilkerson will have 
their entrance fees into the Society paid 
by the Tennessee Valley Section for their 
outstanding contributions to the Student 
Chapter. Guest speaker for the occasion, 
Berlen C. Moneymaker, chief geologist 
with the Tennessee Valley Authority, 
spoke on the geology of the Tennessee 
River basin. 


ASCE CONVENTIONS 


ANNUAL CONVENTION 
Washington, D. C. 
Hotel Statler 
October 19-23, 1959 

NEW ORLEANS CONVENTION 


New Orleans, La. 
Jung Hotel 
March 7-11, 1960 


RENO CONVENTION 


Reno, Nev. 
June 20-24, 1960 


TECHNICAL DIVISION 
MEETINGS 


IRRIGATION AND DRAINAGE 
CONFERENCE 


Denver, Colo. 
Albany Hotel 
August 27-29, 1959 


Sponsored by 
Irrigation and Drainage Division 
American Meteorological Society 


General Alden K. Sibley (left), district 
engineer, Corps of Engineers, was guest 
speaker on May 16 at a Hurricane Pro- 
tection Seminar on Narragansett Bay 
sponsored by the Rhode Island Section. 
General Sibley is shown at Section 
dinner with President Harold Bateson. 


SIXTH MIDWESTERN CONFERENCE 
FLUID AND SOLID MECHANICS 
Austin, Tex. 
University of Texas 
September 9-11, 1959 
Sponsored by 
Engineering Mechanics Division 
SANITARY ENGINEERING 
CONFERENCE 
Cincinnati, Ohio 
Netherland Hilton Hotel 
January 8-11, 1960 


Sponsored by 
Sanitary Engineering Division 


DISTRICT CONFERENCES 


DISTRICT 7 COUNCIL 


Ann Arbor, Mich. 

University of Michigan Union 
August 7-8, 1959 

Sponsored by 

District 7 Council 

Michigan Section 


Participating in recent St. Louis Section panel program on the 
proposed Metropolitan District Plan of Government are (in 
usual order) Harry C. Brockhoff, consulting engineer; Section 
President Henry S. Miller, director of streets, City of St. Louis, 
who introduced the panel; William Q. Kehr, director, Metro- 
politan Sewer District: and Donald A. Fischer, dean, School 
of Engineering, Washington University. The panelists explored 
the effect of the plan on engineers in private practice as well 
as on those in public service. 
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with girders. Old River Control Project is a $47 million job designed to preserve Mississippi's flow into its lower basin. 


Blaw-Knox steel forms cut costs, 
simplify concreting operations 
on Old River Control Project 


Blaw-Knox multi-purpose bridge deck forms used in 
the construction of the Overbank Control Structure 
on the Old River Control Project near Simmesport, 
Louisiana amortized their cost for F&C Engineering 
Company, prime contractors on the huge project, 
less than three-quarters of the way through the job. 

A three man crew strips and moves the form into 
position in less than a day. Six additional men align 
the form and position girder and curb forms which 
are fabricated on the ground and raised by crane. To 


BLAW-KNOX 
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date, F&C has averaged one pour every third day. 

With this kind of performance, it is easy to see 
why F&C expects to complete concreting ahead of 
schedule, at the same time cut job costs. The number 
of skilled carpenters is greatly reduced, along with 
material requirements. In your next concrete project, 
whatever its nature, call in the Blaw-Knox Steel 
Forms Consultation Service to help in planning for 
more efficient forming, lower costs, better job profits. 
There’s no obligation, of course. 


BLAW-KNOX COMPANY 
Blaw-Knox Equipment Division 

Pittsburgh 38, Pennsylvania 

STerling 1-2700 
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Ten-ton Blaw-Knox bridge deck form moves on traveler to new position. Steel chains for fir gates are cast integrally 
‘ 
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A congressional uproar Jast month, about the hiring of 
Bureau of Reclamation engineers by private consult- 
ants for “spare time” work, wasn’t unexpected in 
Washington. The practice has a Jong history. But there 
have been some results: 


e Possibly most important, new Reclamation Com- 
missioner Floyd E. Dominy reaped some definite plus 
marks from the Bureau’s staff for his stout defense of 
the organization. 

e@ Orders went out halting the “outside work” for all 
higher-grade engineers (GS-11 and higher). 

e The U.S. Department of Justice is investigating 
the whole picture, to see if there have been any actual 
violations of conflict-of-interest statutes. 


The charges came out during closed-door hearings 
on the Bureau’s $253.8 million budget, but did not be- 
come public until the House Appropriations subcom- 
mittee released its 989-page report early in June. In a 
nutshell, here’s what Representative Ben F. Jensen of 
Iowa brought out: 

Ireal Winter, chief of the Hydraulic Machinery 
Branch at Denver, was employed by J. L. Savage, Hon. 
M. ASCE, now a Denver consulting engineer, to ap- 
pear as a witness for the City of Seattle (a client of 
Savage) before the Federal Power Commission, when 
the city asked for a power license for its Skagit River 
development. Mr. Winter was officially on “annual 
leave” during this employment. 

A committee request for names of all engineering 
employees of the Bureau who have done such “out- 
side” work for consultants since 1945 produced a list 
of 214 names. Mr. Dominy commented that he was 
“dismayed” because some of these Bureau engineers 
had been employed (again by Mr. Savage) on work 
connected with the proposed $77 million Nebraska 
Mid-State project—a project on which the Bureau must 
make recommendations to Congress. 

The new Commissioner came strongly to Mr. Win- 
ter’s defense, calling him a “very valued man,” although 
he added that an official reprimand has been sent to 
him. “If he (Mr. Winter) is in trouble, the Bureau is 
at least a party to it,” said Mr. Dominy, “it was known 
that he was doing outside work, and steps were not 
taken to prevent it.” Mr. Dominy expressed no surprise 
and no real citicism of the prevalence of outside work 
by Bureau engineering staff members. He attributed it 
to a severe shortage of qualified engineers. 

“As a matter of fact,” he told Congressmen, “in this 
technical engineering field, there are so few people 
qualified that even the professional engineering soci- 
ties have not frowned on outside employment of our 
staff experts. [ASCE did formulate a policy generally 
contrary to this in 1948. This policy was reaffirmed by 
the Board of Direction at Cleveland and is printed on 
page 67 of this issue.] 

The Commissioner said that in the case of Shimen 
Dam, in Formosa, the supply of technical men was so 
short that the Bureau is now contracting to handle the 
work with its regular forces, with the consultant (Tip- 
petts-Abbett-McCarthy-Stratton) paying the Bureau. 


“Maybe,” he added, “this is the answer. Maybe skills 
ought to be made available only by contract (of this 
kind)...” 


* * * 


A challenge to the right of the Corps of Engineers to 
force industrial companies to stop blocking a stream 
channel by dumping wastes—and force the companies 
to restore channel depths—is now before the U.S. Su- 
preme Court. 

The case involves Republic Steel, International Har- 
vester, and Interlake Iron Corp. plants on the Calumet 
River near Chicago. Corps of Engineers charges say that 
solid wastes dumped into the river from the plant have 
progressively decreased the channel depth (set at 21 ft) 
in some places to 12 and 17 ft. To remedy this situation, 
the Corps obtained a District Court injunction order- 
ing the companies to halt dumping their waste into 
the river without a permit from the Corps, and to re- 
store the channel depth and width. But a federal cir- 
cuit court reversed the injunction, holding that the 
government has “no statutory or other basis” for seek- 
ing the injunction, despite the government’s contention 
that the Rivers and Harbors Act prohibits the obstruc- 
tion of navigable waters. 


* * 


The controversial section of the Interior Department 
appropriations bill (HR5915) limiting engineering fees 
to 5 percent of the cost of any project, was knocked 
out of the bill without debate, when the Senate passed 
its version of the measure early in June. The section— 
section 401 of Title IV—caused consternation among 
engineers when the House approved the measure some 
weeks ago. It provided that “Not to exceed 5 percent 
of the cost of any project ...may be expended for 
engineering or design of the project” and was construed 
as a direct slap by the House at the National Parks 
Service. [ASCE protested the fee limitation in a wire 
to the chairman of the Senate—May issue, page 76.] 

A House-Senate conference committee quickly agreed 
to dropping the limitation from the bill. However, ex- 
pressing its concern over engineering costs, the committee 
directed the Forest Service, National Parks Service, and 
Bureau of Indian Affairs to bring in a report on engineer- 
ing costs, when it considers budgets for the 1961 fiscal year. 


* * * 


That Senate Select Committee on National Water 
Resources, authorized a month ago, got off to a fast— 
and politically practical—start in mid-June. Although 
the resolution creating the group gives it a full two 
years to complete its survey and recommendations on 
national water use and conservation, committee mem- 
bers immediately directed their staff to come up with 
some sort of a practical report no Jater than July 15, 
1960. The reason of course is the impending political 
campaigns. The bi-partisan committee wants ammuni- 
tion for party platforms and is well aware that after 
July 1960, it’s going to be difficult to get any Senator to 
spend much time on water conservation. 
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Existing shoulders scarified; 
excess material nauled away. 


m After adding crushed stone to reduce 
Snes, material was: ary-mixed._ 


Mixing delivered = 
to Seaman mixer in tank trailers, 
mixed in single pass. 


mix, in place, 
before compaction. 


Bitumuls —stabilized mix then 
D> to’ final grade. 


General view of completed shoulder, 
both sides of Turnpike. 
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-BITUMULS 


Proved best by comparative test, 
Bitumuls emulsified asphalt is now 
being used to stabilize most of the 
132 miles of 8-foot shoulder along 
the Pennsylvania Turnpike. 

The original untreated shoul- 
ders were inadequate. In 1955, 
engineers of the Turnpike Main- 
tenance Materials Department, 
working with Michael Baker, Inc., 
of Rochester, Penna., (consulting 
engineers) took samples and ran 
tests. Based on their findings, var- 
ious methods and materials were 
specified for test-sections of re- 
placement shoulders in 1956. 


Test Results: 

After a winter of service, the 
test sections were checked and 
evaluated early in 1957. The 
Bitumuls stabilized section had 
performed best, and was specified 
for the job. 


Bitumuls shoulder stabilization 
is fast and economical (see left). 
The untreated shoulders are scar- 
ified; some material is removed. 
Crushed stone is added to reduce 
the fines content, and the material 
is dry-mixed in place. 

Bitumuls delivered by tank- 
trailer, is pumped, cold, through 
the mixer. In a single pass the 
material is mixed and laid, ready 
for rolling. 

Work on the Turnpike shoulders 
started in 1957 from Mile Post 230 
(Gettysburg Interchange) and will 
be completed in 1959 at Mile Post 
296 (Morgantown Interchange). 

The size and importance of this 
Turnpike job sharply underscores 
one point: Bitumuls provides ade- 
quate stability for long-lasting, 
heavy duty shoulders at low cost! 

Call our nearest office for addi- 
tional information. 


American Bitumuls & Asphalt Company 


320 MARKET, SAN FRANCISCO 20, CALIF. 


Perth Amboy, N. J. 
Baltimore 3, Md. 
Cincinnati 38, Ohio 


Portiand 8, Ore. 
Oakland 1, Calif. 
Inglewood, Calif. 
San Juan 23,P.R. 


Atlanta 8, Ga. 
Mobile, Ala. 

St. Louis 17, Mo. 
Tucson, Ariz. 


BITUMULS ®) Emulsitied Asphalts * CHEVRON Paving Asphalts LAYKOLD® Asphalt Specialties PETROLASTIC® Industrial Asphalts 


(Vol. p. 513) 81 


= 2 
= 
‘ace texture 
= of compacted mix 


NEWS BRIEFS... 


New construction activity increased 
seasonally in May, bringing the total of 
work put in place to $4. billion. This was 
15 percent above the May 1958 total and 
set a new record for the month, according 
to preliminary joint estimates of the U.S. 
Departments of Commerce and Labor. 
On a cumulative basis, expenditures of 
$19.7 billion for the first five months of 
1959 were 13 percent above the compa- 
rable period of 1958, also setting a new 
high for the period. 

Private construction outlays of $13.9 
billion reflected increased spending for 
work on new housing, which was 36 per- 
cent above the same period last year. 
In the public sector, total expenditures of 
$5.8 billion through the end of May 1959 
were 16 percent above the previous Janu- 
ary-May high reached last year. Most of 
the public construction types contributed 
to this record, with the notable exception 
of educational building, which was 3 per- 
cent under the 1958 total for the first five 
months. 

The monthly estimates of the joint 
agencies are determined primarily by 
past contract award movements, standard 
progress patterns, and assumed normal 
seasonal movements. Except when special 
surveys are made, the estimates do not 
reflect the effects of varying numbers of 
working days in different months, nor of 
special conditions influencing the volume 
of activity in any given month, such as 


May Construction Activity Sets Record for the Month 


unusual weather, materials shortages, 
overtime, work stoppages, and postpone- 
ments. 


NEW CONSTRUCTION ACTIVITY 
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New construction activity in May rises 
to $4.6 billion—15 percent above the 
May 1958 total. This total also set a new 
record for the month. 


Yukon Basin—Biggest Hydroelectric Project Ever 


Specialists in the Alaska District of the Corps of Engineers are studying Rampart Can- 
yon on the Yukon River northwest of Fairbanks as a possible site for a dam and 
hydroelectric plant haing a record potential of 4,700,000 kw. The dam would create 
a reservoir covering 10,000 sq miles—10 percent larger than Lake Erie. Fifteen years 
of average Yukon flow would be required to fill this tremendous reservoir. 


Stockholm Pushes 
Jet Age Airport 


To accommodate its steadily increasing 
international jet passenger traffic Stock- 
holm is pushing work on a new $45,000,000 
airport. First ground for the project was 
broken in May 1958, and it is scheduled 
for completion by the end of 1959. To be 
called the Arlanda Airport—after an an- 
cient community in the Stockholm area 
—the project features a 114-mile-long 
runway. Later the length of the runway 
will be increased to 2 miles. The project 
involves the blasting and removal of 
593,000 cu yd of rock and the handling 
of 1,780,000 cu yd of gravel for fill under 
concrete surface. 

The Arlanda Airport also involves an 
allied project—construction of a 25-mile 
superhighway connecting Stockholm with 
the airport. This project will cost $14,- 
000,000. At present transatlantic traffic is 
served by a two-lane highway connecting 
Stockholm and Bromma Airport, which 
is nearer the capital than the Arlanda 
field. 

In competition with a number of for- 
eign firms, the Swedish firm of contrac- 
tors, Skanska Cementgjuteriet (Scanian 
Cement Foundry), was given the contract 
for laying out the field. The varied-type 
terrain includes rocky hills, forest land, 
and boggy or clay-based areas. One of 
the major problems was the draining of 
the clay-based parts of the field, which 
has been solved by use of sand drains 
spaced about 4 ft apart. 

Methods developed by the Swedish 
drilling machinery specialists, Atlas 
Copco, have rendered the large blasting 
operations both fast and simple. One man 
handling two fully automatic stope drills 
can bore holes of a combined length of 
660 ft per shift. Fifteen compressors, the 
largest with a capacity of 630 cu ft of air 
per minute, are being used with 65 rock 
drills. The drills are equipped with an 
air cylinder for automatic feeding of the 
Cormorant-tipped steels. 

Some 13,000 cu yd of earth is moved 
every day to level the field. About 450,- 
000 sq yd of 9-in.-thick concrete will be 
laid for runways and taxiways. A 500-ton 
daily capacity asphalt plant will provide 
additional surfacing material. The invest- 
ment in machinery is reported to be 
$3,000,000, exclusive of rented vehicles for 
transportation. 


[Editor’s note: The material for this 
item was supplied by Holger Lundbergh, 
of the American-Swedish News Exchange, 
New York, N.Y.) 
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Glued laminated timbers 11 in. wide, varying in depth from 
36 in. at the abutment to 66 in. near the quarter points and 
narrowing to 30 in. at mid-span serve as arches for a 252 ft 
Jai Alai arena being completed at Volusia, Fla. The three 
hinged arches rise 67 ft 4 in. from the abutment to the center 
pin. Because of shipping limitations it was necessary to splice 
the half arches at the center point after shipment from the 
plant of American Fabricators Inc. at Bellingham, Wash. A 
basic wind velocity of 45 mph at 30 ft above the ground was 
used in the design. The area was designed by Francis R. 
Walton, architect of Daytona Beach, with Oboler and Clark of 
Miami Beach as structural engineers. Thomas and Slater, Inc., 
of Daytona Beach, was the general contractor. 


EIC Annual Meeting Features Canadian Projects 


Papers presented at the 73rd annual 
meeting of the Engineering Institute of 
Canada, held in Toronto, June 8-10, cov- 
ered a wide range of Canadian interests 
and activities. Though the St. Lawrence 
Seaway is being dedicated this June and 
much of the St. Lawrence power output 
has already gone on the line, the great 
seaway-power project will intrigue en- 
gineers on both sides of the river for a 
long time to come. 

Some of the “exceedingly complex con- 
struction problems” solved in building 
the International Rapids section between 
Cornwall and Prescott were reviewed by 
Kk. A. Henry, river control engineer, who 
directed all operations pertaining to river 
level and flow—an especially important 
role in the July 1958 flooding of the area. 

A. T. Edwards, of the Hydro-Electric 
Power Comniission of Ontario, reported 
on studies of the effect of blasting on 
neighboring buildings during the demoli- 
tion of structures necessitated in building 
the Seaway. The joint studies were made 
by the National Research Council and 
the Hydro-Electric Power Commission of 
Ontario, assisted by the director of the 
St. Lawrence Power Project. Commenting 
on the results of twenty-two blasts set off 
in the vicinity of the six buildings selected 
for the experiment, Mr. Edwards said, 
“the St. Lawrence work indicates that 
damage is likely to occur with a velocity 
of 4 to 5 in. per second. A safe limit of 
2 in. per second is recommended.” 

W. G. Holt, general manager of the 
Mechanical Division of the Dominion 
Bridge Company, described the work in- 
volved in the design and erection of six 
vertical lift bridges spanning the Seaway 
in the Montreal area. Mr. Holt remarked 
that the design, fabrication, and erection 
of these lift bridges were accomplished 
in a race against time in order to have 
them ready for the opening of navigation 
on the Seaway this June. He said that it 
had been nearly twenty-five years since a 
major lift bridge was built in Canada, and 
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many U.S. bridges were inspected before 
work could start. He attributed the suc- 
cess of the project to the high degree of 
cooperation existing between the canal, 
railroad, and engineering authorities. 

With the smaller Canadian harbors 
hoping to share in the increased trade the 
St. Lawrence Seaway will bring, the silt- 
ing of Lake Ontario “is a very serious 
matter,” Dr. A. Brebner, of Queen’s Uni- 
versity, said in his paper. With the excep- 
tion of Hamilton and Toronto, the har- 
bors on the north shore of Lake Ontario 
can accommodate ships of little more 
than half the draft permitted by the Sea- 
way. The beach erosion causing the silting 
is now being studied in a double-barreled 
program of investigation and field meas- 
urement set up by the Department of 
Public Works, the National Research 
Council, and Queen’s University. 

Canadian power developments also 
loomed large on the program. Among the 
projects treated were the recently com- 
pleted submarine cable link between the 
British Columbia mainland and Van- 
couver Island; the current project for 
connecting the power systems of Nova 
Scotia and New Brunswick; the Brandon, 
Manitoba, generating station; and con- 
struction of a two-mile tunnel for power 
transmission in connection with the Silver 
Falls, Ontario, generating station. 

In a talk on “Precast Concrete for 
Winter Building,” A. W. Smith, of the 
National Research Council, Ottawa, de- 
plored “the dearth of information on joint 
design in the offices of engineers and 
architects and the lack of a handbook on 
standard sections for even floor and roof 
panels.” 

New elections to honorary membership 
include John B. Stirling and James A. 
Vance, Fellows ASCE, both former presi- 
dents of the Institute. At the close of the 
meeting J. J. Hanna, of Calgary, Alberta, 
was installed as president for the coming 
year. Kenneth F. Tupper, of Toronto, is 
the retiring president. 


Painting the 


Pulaski Skyway 


The Pulaski Skyway—a massive pair of 
connecting bridges spanning the marsh- 
lands and waterways between Newark 
and Jersey City—is being painted for 
the first time since 1946 and for the 
second time since it was completed in 
1932. The 3%-mile span rises to an ele- 
vation of 100 ft over the marshes and 130 
ft above the Hackensack and Passaic 
rivers. Before it was opened automobile 
traffic into New York from New Jersey 
was often backed up for many miles 
waiting for drawbridges to close. The 
trip from New York to Newark Airport 
customarily took an hour and 40 min- 
utes, and the New York-Philadelphia 
trip was an all-day expedition. The New 
Jersey State Highway Commission has 
awarded the painting contract to J. I. 
Hass, Inc., of Jersey City. The cost of the 
project is about $500,000. 


| 

Glued Laminated Timbers Used for Sports Arena | 
| 
“i 
® 
: 


Jet Age Building Program for International Airport 


The decentralized Terminal City at 
New York International Airport (Idle- 
wild) is being constructed to accommo- 
date 16,000,000 passengers by 1965. Under 
construction currently are huge individ- 
ual terminals for Eastern, United, Pan 
American, American and Trans-World 
airlines. 

The Port of New York Authority has 
invested more than $220 million in the 
airport since taking over from New York 
City in 1947, after the City had spent $60 
million on runway and utility installa- 
tions. The budget for construction at the 
airport in 1959 amounts to $75 million 
and includes hangars, runway extensions, 
and lighting modernization as well as the 
terminals for individual airlines. 

The terminals for the American flag 
lines are separate from the $30 million 
International Arrival and Airline Wing 
Building opened in December 1957. All 
passengers arriving from other countries 
pass through this building, and 21 for- 
eign-flag airlines serve departing overseas 
passengers from this area. 

In August Eastern Air Lines will open a 
terminal for its own use, with a passenger 
concourse larger than that in Grand Cen- 
tral Terminal or Pennsylvania Station in 
New York City. The main lobby has 
29,000 sq ft of uninterrupted open floor 
space. Separate floors are provided for in- 
coming and outgoing passengers; under- 
ground pipelines provide for hydrant 


fueling of aircraft. This building for an 
individual airline has its own control 
tower for plane traffic and a control tower 
inside the huge lobby for passenger 
traffic. 

United Airlines is rushing to comple- 
tion a $14,500,000 crescent-shaped termi- 
nal with glass and aluminum facades. In 
the first stage of construction, the termi- 
nal will accommodate 2,000 passengers a 
day and provide facilities for thirteen 
DC-8 jet planes as well as for propeller- 
driven planes. 

About 90 percent of the steel work has 
been completed on the $10 million three 
story umbrella-type Pan American Air- 
ways passenger terminal, due to open 
early in 1960. The four-acre concrete and 
steel roof, large enough to cover Yankee 
Stadium, is hung from 32 steel girders 
fanning out from a central core, each sup- 
ported by six 24%-in.-dia cables. The front 
door will be a 90-ft opening protected by 
a curtain of moving air, which permits 
ready passage of pedestrians with luggage 
but keeps out weather and insects. 

A telescopic passenger corridor at sec- 
ond-floor level to conduct passengers 
from the departure floor directly to the 
airplane without making them climb 
steps is a feature of American Airlines’ 
customer-centered $14 million passenger 
terminal, scheduled for completion in 
early 1960. Like the other terminals, it will 
be completely air conditioned. The Amer- 


Major U. S. airlines’ terminals currently under construction at fast-growing New 
York International Airport are indicated here on aerial view of the 655-acre Terminal 
City. The upper photo shows in artist's sketch the huge shell-concrete structure, sug- 
gesting the flight of a giant bird, which will be the terminal for Trans-World Airlines. 


American 
Airlines 


= 
international Arrival and 3 


Airline Wing Buildings 


ican hangar will have the longest expanse 
of stained glass in the world, a 320-ft 
length, 23 ft high to serve as the south 
facade of the structure. 

Ground has just been broken for the 
Trans-World Airlines’ terminal that will 
be a vast shell-concrete structure whose 
bold form suggests the flight of a giant 
bird, as shown in an accompanying photo. 


Maryland Starts Study of 
Steel-Reinforced Roads 


A basic and applied research project to 
study steel-reinforced concrete roads will 
be undertaken jointly by the Maryland 
State Roads Commission and the Uni- 
versity of Maryland, in cooperation with 
the U. S. Bureau of Public Roads. The 
study, which is expected to lower the cost 
of road maintenance in the state and 
provide a smoother ride, will seek to 
establish a criterion for road design, pave- 
ment thickness, and the amount of steel 
reinfore.ment required to eliminate ex- 
pansion and contraction joints. 

Plans call for the construction of nine 
different experimental sections along a 
five-mile stretch of the Baltimore-Harris- 
burg Expressway. The sections, now un- 
der construction, are built of concrete 
with varying amounts and patterns of 
steel reinforcement. 

The project is under the direction of 
Prof. C. T. G. Looney, F. ASCE, head of 
the university’s department of civil en- 
gineering; H. A. Lepper, Jr., F. ASCE, 
professor of civil engineering; Norman 
M. Pritchett, F. ASCE, chief engineer for 
the Maryland State Roads Commis- 
sion; and Allan Lee, research engineer for 
the Commission. The basic research in 
the university laboratories will be han- 
dled by graduate students. 


Armco Steel Expands Its 
Stainless Steel Facilities 


As part of the expansion of its Butler 
(Pa.) Works, the Armco Division of the 
Armco Steel Corporation is beginning a 
$17,000,000 program for additional stain- 
less steel facilities. Contracts are being 
awarded for the installation of new ma- 
chinery and equipment and building im- 
provements for a new Butler Works unit 
to be known as Plant No. 2. Stainless 
steel production equipment, now in Plant 
No. 1, will be relocated in the new unit. 

The entire project, to be completed 
late next year, will enable the production 
of wider close-tolerance stainless steel 
sheets and coils. Such sheets and coils 
are now in wide demand in the construc- 
tion of high-speed jet aircraft. 

The Rust Engineering Co., of Pitts- 
burgh, has been awarded the construction 
contract. 
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Port of Manila 
To Be Modernized 


Historic Manila Bay is in for a multi- 
million-dollar face lifting. The Philippine 
government has just engaged Rader and 
Associates, engineers and architects of 
Miami, Fla., to undertake expansion and 
modernization of all shipping facilities at 
the Port of Manila, The $14,000,000 im- 
provement program will include dredging 
the channel and turning basin, Already 
on the job in Manila for the firm is Brig. 
Gen. Robert G. Lovett, F. ASCE (US. 
Army retired), whose first overseas com- 
mand was on Corregidor. 

With a shoreline of 120 miles, Manila 
Bay is one of the world’s largest land- 
locked harbors. Increasing commerce, 
sparked by free-trade relations with the 
United States, and the rapid develop- 
ment of Philippine mining, hydroelectric 
power, and industry have made the ex- 
pansion program a must. 


Government Has Available 
Basic Data on Water Use 


Of concern to engineers and planners 
are the basic data on water use collected 
by the Federal Government during the 
past decade. In 1948, in response to the 
long-felt need of the nation’s industries 
and water resources development plan- 
ners, interested Federal agencies began 
the collection, assembly, and publication 
of pertinent data. One of the agencies that 
has been primarily concerned with devel- 
opment of such a program is the Water 
and Sewerage Industry and Utilities Di- 
vision, Business and Defense Services 
Administration, U. 8. Department of 
Commerce. Walter L. Picton, M. ASCE, is 
director of the Division. 

Since 1950 the Water Resources Divi- 
sion of the U. S. Geological Survey has 
made, at five-year intervals, an approxi- 
mate survey of the entire nation to obtain 
estimates of water use; surveys of water 
use in the major metropolitan areas (the 
program will include about 100 such 
areas); and surveys of selected industries 
and products in order to ascertain the 
volume of water used in making the 
products. Results of the surveys of metro- 
politan areas are published in the series 
of Geological Survey Circulars entitled 
“The Water Resources of the——Area.” 
Results of the industrial surveys are 
available in Geological Survey Water 
Supply Papers, entitled “The Water Re- 
quirements of the——Industry.” 

More recent developments include the 
formation of the President’s Interagency 
Committee for Water Resources, com- 
posed of Cabinet members. Under this 
committee a Hydraulics Subcommittee 
has been established, and under the sub- 
committee there is a Task Group for 
Water Use Data. Mr. Picton is Depart- 
ment of Commerce representative on this 
Task Group, which has just completed 
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World’s Longest Vertical Lift Spans Arthur Kill 


On July 15 the world’s longest vertical lift span, connecting Staten Island and New 
Jersey over the waters of the Arthur Kill, will be opened. Here the American Bridge 
Division of U. S. Steel is seen placing the final section for the new bridge. The 560-ft. 
2,000-ton span was moved on three barges from a Staten Island dock to the bridge 
site. Steel for the span was fabricated in the Bridge Division plant at Ambridge, Pa.. 
and then shipped by rail for assembly at Staten Island. The bridge, which is used 
by the Staten Island Rapid Transit Company, a wholly owned subsidiary of the 
Baltimore and Ohio, replaces an obsolete structure. 


an inventory of all Federal agency col- 
lections of water use data for submission 
to the Hydraulics Subcommittee. 

An ambitious program of surveys for 
the years 1959 and 1960 has been recom- 
mended by Federal and industrial task 
groups. At present it appears that many 
of the recommendations will be incorpo- 
rated in the 1959-1960 censuses. Among 
these will be the Census of Irrigation, 
the Census of Agriculture, the Census of 
Manufactures and Mineral Industries, 
and the Census of Housing. Recommen- 
dations also call for surveys by the Feder- 
al Power Commission on water use in both 
the steam and hydro generation of power 
by the electric utilities; surveys by the 
U. S. Public Health Service on major 
public water supplies and major public 
sewerage utilities; and a Department of 
Defense resurvey of water and sewerage 
facilities. 


Ground Broken for 
Central Utah Project 


Construction of Stanaker Dam, princi- 
pal feature of the Vernal Unit of the 
Central Utah Project, got under way in 
a colorful ground-breaking ceremony held 
on May 14. Speakers included Assistant 
Secretary of the Interior Fred 3 
Aandahl, of Washington, D. C., and 


George D. Clyde, F. ASCE, governor of 
Utah. The work at Stanaker Dam was 
begun under an initial $1.6 million con- 
tract awarded to the Morrison-Knudsen 
Co. 


The ceremonies marked the start of 
work on the Vernal Unit, a project for 
bringing urgently needed additional water 
from the Upper Colorado to some 1,500 
acres of irrigated lands, which suffer from 
water shortages. The Vernal Unit is the 
first to be undertaken in the $240,000,000 
Central Utah Project, which will be built 
over the years under the auspieces of 
the U.S. Bureau of Reclamation. 


ICOLD Committee 
Meets in Finland 


Experts on large dams from some forty 
countries have been in Helsinki, Finland, 
attending the twenty-sixth meeting of the 
executive committee of the International 
Commission on Large Dams. Following 
the Helsinki meeting, May 30-June 2, the 
group participated in a study of several 
dams and hydroelectric power stations. 
The tour, which ended in Stockholm on 
June 12, took the delegates to projects 
north of the Arctic Circle in Finland and 
in eastern Sweden. 

The United States delegation was head- 
ed by Gerald T. McCarthy, F. ASCE, 
chairman of the U. S. Committee on 
Large Dams and partner in the New York 
firm of Tippetts-Abbett-McCarthy-Strat- 
ton. The other delegates were Frank M. 
Clinton, F. ASCE, regional director of the 
Bureau of Reclamation at Billings, Mont., 
and Martin Friedman, Jr., consulting en- 
gineer of Norfolk, Va. William T. Lerch, 
chief engineer of the Portland Cement 
Association, Chicago, was alternate dele- 
gate. 
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Reggie 


Editors’ Note: With this issue R. Robin- 
son Rowe, F. ASCE, abandons the role of 
Sphinx (or N. G. Neare), in which he has 
delighted puzzle lovers for almost twenty 
years, in favor of a new department. Each 
month, under the pseudonym of Reggie 
Strashn, Mr. Rowe 
will present one of 
the significant prob- 
lems used by regis- 
tration boards—a 
service that should 
be especially helpful 
to younger members 
and of interest to all. 
The Editors of 
ENGINEERING take 
this opportunity to 
thank N. G. Neare 
for the preparation 
every month of 
copy and the handling of all corre- 
spondence concerning the column—with- 
out pay. Copy has always been on time, 
and, so far as can be remembered, there 
has never been an error in the column. 
Mr. Rowe, who recently completed a 
three-year term as Director of ASCE, will 
retire this fall as principal bridge engineer 
for the California State Division of High- 
ways. The first problem in the new series 
of “Examgems” follows. 


Under this telescoped headline, Civi 
I,NGINEERING will bring to its readers an 
edited series of “civil engineering exami- 
nation gems,” selected from problems 
actually used by registration boards. 

To be eligible for selection as an exami- 
nation gem, a problem must be unusually 
adaptable to the purpose of measuring 
the qualification of a candidate for regis- 
tration. Examinations are not competi- 
tive, but aim at “separation of the men 
from the boys,” that is, at measurement 
of professional maturity. 

Obviously academic or textbook prob- 
lems would fail in that purpose, for other- 
wise engineering graduates could achieve 
registration without experience, and ex- 
perience thru some sort of internship is 
obligatory in all learned professions. 

In contradistinction, the professional 
problem must require professional think- 
ing on a practical assignment. It may, 
for example, contain too many or too few 
data and require the candidate to de- 
lete redundant or supply missing in- 
formation, as he will often do on pro- 
fessional engagements. 
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Our first “Examgem” given by Califor- 
nia in June 1955, contains such elements. 
Although the first part could be called 
academic, examiners could detect a pro- 
fessional touch in set-up of the cut-try 
solution. Assuming that your answer was 
3.33 ft, how would you solve the second 
part? Solution and disqussion will appear 
next month. 

Nominations for future “Examgems” 
will be considered only if quoted verbatim 
from an actual examination and accom- 
panied by solution and discussion with 
permission to edit. 


Examgen No. 1—The log flume. 


Given: The Yreka Logging Company has 
constructed a flume of the dimensions 
shown, having a flow of 265 cfs and a 
roughness coefficient of 0.020. 


Wanted: 1. If the slope of the energy 

gradient is 2.25 percent, determine the 
depth of water in the flume. 
2. What maximum-sized log, with a 
specific gravity of 0.66, will float in the 
flume when the ratio of the diameter 
above water to the radius of the log 
is 075? 


In the following—his 231st (and last) 
column as N. G. Neare—Mr. Rowe gives 
the solution to the problem of “how wide 
a river a Djin could cross on a 70-ft rope,” 
propounded in the May issue. 


“For the last time, Joe,” quizzed Pro- 
fessor Neare, “what do you know?” 

“What do you mean, ‘for the last 
time’?” 

“T mean this is the 231st and last meet- 
ing of the Engineers Club of Esseyeville, 
and do you know the answer to our last 
problem of how wide a river a Djin could 
cross on a 70-ft rope?” 


Fig. 1. with takeoff at T, Joe let the Djin 
drop from D, but Cal shot him from P to 
Q. 


“Well, then, Professor, thanks for mak- 
ing the last one easy. In the sketch (Fig. 
1), the 70-ft rope hung from a limb C to 
the river bank at O and the Djin pulled 
it back to the take-off 7' at the top of a 
32-ft platform. Since his swing would 
carry him to the drop point D at the same 
height, all I had to do was solve triangle 
CRT and find 58.79 ft for the width of 
river.” 

“Maybe Cal... .” 

“No ‘maybe’ about it,” sputtered Cal 
Klater. “The Dijin, if properly en-djin- 
eered, would let go at some point P and 
shoot on a parabola to the far bank at Q. 
I expressed the parabola with respect to 
an origin at O: 


z=rsinC +2ucosCx/h—r verC 


y=rverC + 2u sin CVh —rverC —u* 
(1) 


where r, A and C are as shown on the 
sketch and u* = %gt*. To locate Q, I let 
y = O, solved for u, and derived an equa- 
tion for z in terms of C. It was a bit 
messy, so I found the maximum by try- 
ing successive values of C’, ending up with 
=37°.” 

“That’s close enuf, Cal, but that messy 
expression for x leads to a very neat rela- 
tionship for the maximum, 


he =htan*C=h—rverC... ((2) 


where hp is the kinetic head at P, meas- 
ured by RS on the sketch. This leads to 
a cubic 

rcos*C — (r — 2h) cos? C — h = 0 (3) 


but the substitution r = 70, h = 32 makes 
it favorable 
(7 cos? C + 5 cos C + 4) 


(5 cos C — 4) = 0 
so that cos C = 0.8, u* = 50, and 


Imax = 7 sin C + 2h tan C 
= 42 4+ 48 = 90ft 


“T should add,” concluded the Profes- 
sor, “that the djineros were as careful as 
modern engineers. To make sure that 
each Djin dropped from the flying ferry 
at precisely the right point, they rigged 
a tag line so that the ferry stopped there 
suddenly and the passenger obeyed the 
djinero’s second law of motion, later 
ascribed to Newton.” 


(Cal Klaters were German Gurfinkel, 
Ed C. Holt Jr and Dana E. Low. Also 
acknowledged are solutions to the April 
Tightwad Problem from C. W. Trigg, 
M. L. Pei, Robert H. Cummings, Harry 
G. Wenzel Jr., and Ab Stract (Manuel A. 
Benson). Altogether, thru the 19 odd 
years, 861 were named Cal Klater; one 
made the grade 126 times. There were 
1386 other correspondents confidentially 
known as Joe Kerr. The most popular 
problem drew 26 correct solutions. In 
closing, Prof. N. G. Neare expresses again 
his thanks to all the Joes and Cals for 
their friendly and often whimsical corre- 
spondence, his only but very satisfying 
remuneration.] 
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This is the Brays Bayou Channel Paving Project in 
Houston, Texas, being constructed by OTCO, Con- 
tractors, of Houston. 


A MORETRENCH WELLPOINT SYSTEM — 
2800’ of it—strung along the left hand side of the 
slope successfully dewaters the 70’ wide ditch. 


Dry Digging is Fast — Economical —Controlled. 
You can get it with a Moretrench Wellpoint System 
which guarantees your progress—in the dry. Whenever your problem is WATER, 


call us. We can help. 


“MORETRENCH 


389 Main Street 4900 S. Austin Ave. 7701 Interbay Bivd. 315 W. 25th St. Rockaway 
Hackensack, N. J. Chicago 38, Illinois Tampa 9, Florida Houston 8, Texas New Jersey 
HUbbard 9-7676 POrtsmouth 7-4212 TAmpa 61-1881 UNderwood 4-7774 OAkwood 7-2100 


New York Tel.: CO 7-2283 
WESTERN REPRESENTATIVE: Andrews Machinery of Washington, Inc., Seattle 4, Washington 
CANADIAN REPRESENTATIVE: Geo. W. Crothers Limited, Toronto, Ontario 
BRAZILIAN REPRESENTATIVE: Oscar Taves & Co., Ltd., Rio de Janeiro 
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Scroll Case for Tuscarora Plant Pump Turbine 


Assembly of the scroll case to the stay ring for one of twelve reversible pump-tur- 
bines for the New York State Power Authority's Tuscarora Plant is shown underway 
at Allis-Chalmers West Allis (Wis.) Works. The largest scroll case for a reversible 
pump-turbine in the United States, the unit has an 18-ft-dia inlet and measures 56 ft 
across. The pump-turbines will provide greater combined capacities than any other 
similar plant in the world, with each rated 28,000 hp under a 75-ft head as a turbine 
and 3,400 cis against an 85-ft head as a pump. 


Steelwork Completed for Manhattan’s First Motel 


Completion of the 400-ton steel frame for Manhattan's first motel was marked by 
topping-out ceremonies on May 8. City and industry officials taking part in the 
program included Hulan Jack, Borough president of Manhattan (right), and Harold 
Steinberg, president of the Downing Management Corp. Located in the heart of Man- 
hattan—at Tenth Avenue and 49th Street—the $1,500,000 building is five stories 
high and will have 130 rooms and parking space for 130 cars. The layout is such 
that guests will be able to drive into the lobby to register and unload luggage. 
The architect was Leo Stillman; the structural engineer, Weinberger, Freeman, 
Leichtman & Quinn: and the general contractor, the Diesel Construction Corp., all of 
New York. Steel was fabricated by Simon Holland & Son, Inc., of Brooklyn. 


Subscription Plan for 
AEC Engineering Drawings 

The Cooper-Trent Blueprint and Mi- 
crofilm Corporation, of Arlington, Va., 
the Atomic Energy Commission’s prime 
contractor for filming unclassified engi- 
neering drawings and related specifica- 
tions, in conjunction with the Commis- 
sion’s Civilian Application Program has 
announced a Special Subscription Plan 
for reproduction of this significant source 
material. 

Over 20,000 engineering drawings and 
related specifications have been filmed to 
date by the Micro-Master 105-mm film 
system, and it is expected that an addi- 
tional 6,000 drawings will be filmed by 
the end of the year. Selection of complete 
packages of drawings can be made from 
the 38 categories listed in the AEC pub- 
lication, Supplement No. 2 to the Engi- 
neering Materials List. 

After selecting specified categories, cus- 
tomers will receive complete sets of 
105-mm Duplicate Foils (4 « 6 in.) in an 
indexed envelope for all material speci- 
fied. In addition, they will automatically 
receive copies of all new source material 
as soon as filming is completed. The cost 
of the Subscription Plan for a period of 
one year is 35 cents per Foil (22 percent 
less than the list price). The Foils are 
useful visual aids for immediate viewing 
in order to select full-size projection 
prints. 

Free information on more than 400 dif- 
ferent sets of plans is available from 
Cooper-Trent, 2701 Wilson Boulevard, 
Arlington, Va. 


Air Defense Contract 
Awarded to Vitro Company 


A $2.2 million Air Force contract for 
operation and maintenance of power fa- 
cilities for SAGE-Bomarc bases in the 
Northeast Air Defense District has been 
awarded to the Vitro Engineering Com- 
pany, a division of the Vitro Corporation 
of America. The contract includes opera- 
tion and maintenance of SAGE power 
facilities at major Air Force bases in New 
York, New Jersey, Maine, and Virginia, 
plus the training of Air Force personnel 
in the operation of Bomare power facil- 
ities. 

SAGE (Semi-Automatic Ground Envi- 
ronment) is an automatic control, dissem- 
ination and display system which 
employs digital computers and _ their 
ancillary transmitters and receivers to 
coordinate the many components of the 
country’s air defense system. 

In the past seventeen years the Vitro 
Engineering Company has designed more 
than $1 billion in facilities for govern- 
ment and industry, including the gaseous- 
diffusion plants at Oak Ridge for the sep- 
aration of uranium isotopes and Consoli- 
dated Edison’s 275,000-kw nuclear power 
station now under construction at Indian 


Point, N. Y. 
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Frankly, we hope you’re a fusspot. If you 
are fussy about the way you work, and 
proud of it, we think you'll enjoy knowing 
about three K&E items which reduce the 
effort required to get pin-neat results. Our 
first suggestion is... 


A Better ‘‘Mattress" 
for Your Drawing Board 


For effortless drafting, a good board cover 
is about as important as a good mattress is 
for sound sleep. Which is why so many 
draftsmen swear by LAMINENE® (N 70), 
the only laminated board cover material 
made. An exclusive, patented K&E process 
gives LAMINENE several very practical 
advantages over plastic coated papers. You 
can stretch it, drumhead-tight, over your 
board. All you do is wet the back, then 
secure the ends by taping or stapling to the 
underside of the board. After drying, 
LAMINENE grips the board as if cement- 
ed—there’s no rippling, no stretching with 
the weather, no slack to take up. Its “draft- 
ing feel” is perfect: just the right balance 
of firmness and resiliency. LAMINENE’S 
non-glare surface makes it easier on the 
eyes, too, even under fluorescent lighting. 
You can expect to leave the board feeling 
fresher, even after a long day. 


What’s more, LAMINENE won't crack or 
scar like a plastic coating. Its laminated 


film surface is flexible, and stays that way 
—no crevices form to pick up workaday 
grime. It’s easier to clean, too. A little soap 
and water is all it takes to keep LAMI- 
NENE looking like new. 


LAMINENE is available in White or Eye- 
Ease Green; plain or with 4x4, 8x8 and 
10x 10 grids to the inch, which act as per- 
manent two-way tracing guides. A free 
sample can be yours in a few days if you 
write us today. If you’ve never tried a lam- 
inated board cover, we promise you a new 
experience! 


CIVIL ENGINEERING + July 1959 


Some Ideas 


Stickers With Delayed Action 


Want to eliminate a time-consuming chore? 
You can cut down on tedious repetitive 
lettering by having title blocks, specifica- 
tions, and other symbols or legends printed 


“a 


—clearly and sharply —on DULSEAL*™: 
(74). This tissue-thin film has a delayed- 
action adhesive on the back, and a dull- 
finish face for easy writing or printing. 
Stickers made of Dulseal can be firmly po- 
sitioned—and re-positioned hours later, just 
as firmly. The adhesive takes 24 hours to 
set. Once it does set, a permanent bond is 
formed with the paper or cloth beneath. 
Dulseal is chemically stable, and the adhe- 
sive will not bleed, even in hot copying 
machines. 

Repeated erasures on Dulseal will not af- 
fect its “take.” Produced by an exclusive 
process, the “tooth” is built into the sur- 
face. Transparent and low in reflectivity, 


for your file of practical information on drafting 
and reproduction from 
L__—_—_—~— ——-~ KEUFFEL & ESSER 


| 
| 


Dulseal stickers will not affect the trans- 
parency or printing speed of your drafting 
medium. K&E supplies Dulseal in sheets, 
rolls (printed to your specifications if you 
wish), and as a mending tape in a handy 
dispenser. Try a sample, on us! 


3 To Keep Clean 


Best way to keep your tracings clean: don’t 
let them get dirty. A mighty easy way to 
achieve this is to sprinkle the tracing lightly 
with gum eraser particles, while working. 
Then, triangles, T-squares, and scales stay 
clean, and clean the surface automatically, 
as they are moved back and forth. The 
particles will not dry out or harden —they 
contain no grit or abrasives. They'll actual- 
ly improve the ink taking qualities of your 
drafting surface. 


For this purpose, K&E supplies cleaning 
particles put up in three different ways. 
We think the new plastic squeeze-bottle 
(3036C) is the handiest of all. The shaker- 
top'can (3036) has also been a drafting- 
room favorite for some time. And, for 
double-duty cleaning, we suggest the ABC 
Dry-Clean Pad™™: (3037), which holds 
slightly coarser granules that sift through 
soft mesh. The ABC Pad also comes in 
handy for wiping a complete tracing after 
it is finished, or for preparing certain sur- 
faces for ink work. Or for an overall pre- 
cleaning, since the best way to insure clean 
tracings is never to let soil build up. 


The proverbial ounce of prevention is 
worth the traditional pound of cure! 


These K&E products, and others 
that can make life easier for you, 
are available from your nearby 
K&E dealer. See him soon... 
or send us the coupon below for 
further information and samples. 


Name & Title — 


Company & Address 


KEUFFEL & ESSER CO.., Dept. CE-7, Hoboken, N. J. 


Please send me samples of LAMINENE® Drawing Board Surface Material, 
and DULSEALT™. Tape... plus information on K&E cleaning powders. 


2002 
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DECEASED 


John B. Archer (M. ’57), age 66, high- 
way engineer with the Capitol Engineer- 
ing Corporation, died recently while on 
assignment in Saigon, Indo-China. The 
major part of Mr. Archer’s career was 
spent in the employ of the West Virginia 
State Road Commission, as inspector in 
the Construction Department, Charles- 
ton; superintendent of the Project and 
Planning Department in Elkins; main- 
tenance engineer and district engineer 
with headquarters in Charleston. From 
1944 to 1951 he was with the U. S. Army 
Engineer Construction Group as a 
civilian employee in Hawaii and Japan, 
planning, supervising and coordinating 
field and office work. 


Pendleton Beall, Sr. (M. ’25), i+ 72, 
died on May 18 in Albuquerque, N v. Mex. 
where he had lived since retiring ten 
years ago. At the time of his retirement 
he was superintendent of the Casper 
Wyoming Refinery of Texaco, Inc. Mr. 
Beall was a 1908 graduate of Rensselaer 
Polytechnic Institute. 


Scott Burkhardt (A.M. °46), age 49, of 
St. Helens, Ore., died recently. He was 
a graduate of Oregon State College and 
the University of Illinois. A specialist in 


QUALITY CONCRETE AT LOWER cost 


the design and supervision of airports and 
the uses of concrete, Mr. Burkhardt’s 
professional career was spent with the 
U. 8. Bureau of Reclamation in Denver, 
Ash-Howard-Needles & Tammen in Kan- 
sas City, and more recently Roberts & 
Schaefer in Chicago. 


John L. Costello (M. ’46), age 72, re- 
tired president of the Philadelphia Civil 
Service Commission, died in Philadel- 
phia, Pa., on May 25. In 1952 Mr. Costello 
retired as president after previously serv- 
ing as city examiner with the Commission 
for twenty years. He had been on the 
faculty of the University of Pennsylvania, 
his alma mater, and had served as presi- 
dent of the Philadelphia Chapter of the 
Pennsylvania Society of Professional En- 
gineers. 


Philip Henry Falter (A.M. ’06), age 84, 
since 1936 president and director of the 
Massena Banking and Trust Company, 
Massena, N. Y., died recently in Lees- 
burg, Fla. A graduate of the University 
of Michigan, Mr. Falter was with the 
Michigan Lake Superior Power Company 
at Sault Ste. Marie (1898-1902) as assist- 
ant engineer in charge of forebay and 
power house sections. Later he was gen- 
eral manager of the Shawinigan Electro 
Products Company, Baltimore;  vice- 
president and general manager of the 
Canadian Electro Products Company, 
Montreal; and vice-president and treas- 
urer of the Electric Furnace Company, 


Philadelphia. From 1925 to 1931 he had 
a consulting engineering practice in New 
York City, retiring from active practice 
in the latter year. 


John Giese (M. ’43), age 52, partner in 
the Harrisburg (Pa.) firm of Modjeski 
and Masters and _nationally-known 
bridge builder, died at Camp Hill, Pa., 
on May 31. A 1928 graduate of Harvard 
University with a bachelor of arts degree 
in engineering sciences, Mr. Giese joined 
Modjeski and Masters that year, becom- 
ing a full partner in 1947. Among the 
bridges whose construction he directed 
were the Huey P. Long Bridge over the 
Mississippi River at New Orleans; the 
Walt Whitman Bridge over the Delaware 
River at. Philadelphia; and the Greater 
New Orleans Bridge over the Mississippi 
at New Orleans. 


E. D. Harshbarger (A.M. 06), age 82, 
former chairman of the board of the Pitt 
Construction Company, died in Pitts- 
burgh, Pa., on May 7. In 1906 Mr. Harsh- 
barger and the late Clark L. Wilcox 
founded the Pitt Construction Company. 
The firm built irrigation systems and 
water purification plants throughout the 
United States and had recently finished 
a water purification plant at Miami, Fla. 
Mr. Harshbarger attended Ohio State 
University and was a civil engineering 
graduate of Cornell University in 1901. 


W. T. Huber (M. '20), age 76, presi- 


_ dent and treasurer of the Huber-Lanctot 


| Housewrecking Corporation, died in Buf- 
falo, N. Y., on May 16. Prior to forming 
Huber-Lanctot, which in addition to 
housewrecking activities was a supplier of 
building materials, Mr. Huber was as- 
sociated with the Lackawanna Steel Com- 
pany, the Buffalo & Susquehanna Rail- 
way, Pennsylvania Railroad, New York 


| State Highway Department, State Barge 


Canal and the Portland Cement Associa- 


| tion. He was a 1908 graduate of the Corn- 


ell University School of Civil Engineer- 
ing. 


Henri Aime Hupner (M. ’53), age 68, 
civil engineer of Paris, France, died in 
France recently. Since 1913 he had been 
employed as an engineer of the French 
Government in the Administration of 
Bridges and Roads engaged on projects 
in the east of France and in Normandy 
and on construction of large bridges in 


Reduce concrete placing costs and cut patch- 
ing time by improved consolidation and work- 
ability. Plastiment slows set, controls uniformity 
and accelerates strength gain. To meet high job 
standards, it pays to use Plastiment. 


| the Garonne Valley. In his capacities as 
Ministre de |’Industrie et de |’Energie 
and directoire du Gaz et de |’Electricite 
he inaugurated studies on large dams and 
supervised their construction. 


| Charles Wells Linsley (M. ’21), age 75, 

city engineer of Oswego, N. Y., died there 
| recently. Mr. Linsley’s professional life 
' was spent in Oswego, for many years as 
| general manager and, secretary-treasurer 
| and plant engineer with the Oswego 
| Candy Works, Inc. He had been city en- 
| gineer for the past twenty-six years. 


SIKA CHEMICAL CORPORATION 


PASSAIC - NEW JERSEY 
COMPOUNDS FOR MASONRY and CONCRETE CONSTRUCTION 


DISTRICT OFFICES: ATLANTA @ BATON ROUGE @ BOSTON © CHICAGO @ DALLAS @ DETROIT 
@ PITTSBURGH — DEALERS IN PRINCIPAL CITIES — worio 47 


RELIABILITY ¢ EXPERIENCE ¢ SERVICE 


Wayne W. McWhorter (M. ’58), age 
, manager of field erection for the 
(Continued on page 92) 

90 (Vol. p.522) 


July 1959 * CIVIL ENGINEERING 


° 
.. RETARDING IFIER 


- Each of the 126 pieces of 
Roebling prestretched galvanized 
strand was furnished to exact length 
_ (190 FT), thus eliminating expensive “take- 
up” equipment. Strand diameters include 2-1/2”, 
2-3/8", 2-1/16” and 1-1/8”. Contractor and Erector: 
White Plains Iron Works, Peekskill, N.Y. 


Designed and built by Port of New York Authority, 
Hangar 17 will shelter jet and propeller-driven giants 
of some of the world’s great international airlines. 
Here is one of the most convincing examples of the 
incomparable utility of the suspended-roof principle. 
It lends itself with ‘‘column-less” ease to airport 
hangars and, for that matter, to any structure in 
which vertical supports would hamper the structure’s 
purpose. Bus terminals, garages, stadia, warehouses 
all benefit from a free and clear suspended roof. 
Roebling’s long interest and experience in sus- 
pended roofs and suspension systems of all kinds, 
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NEW 
SUSPENDED- 
ROOF 
HANGAR 


IDLEWILD 
AIRPORT 


“Spreads 
its wings” in 

UNOBSTRUCTED 
utility 


puts us in the unique position of being able to work 
with you on any project involving these principles. 
We invite your inquiries on any phase or factor of 
suspended roofs. The data, applications and experi- 
ence that we have accumulated will be shared with 
you to the fullest extent. Write Bridge Division, 
John A. Roebling’s Sons Corporation, Trenton 2, 
New Jersey. 


ROEBLIANG 


Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Corporation 
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THE IROQUOIS DAM... 


A RECENT S & H FOUNDATION INVESTIGATION 
AND PRESSURE GROUTING PROJECT 


Thousands of feet of drilling and sampling were performed 
for the initial planning of the Iroquois Dam (St. Lawrence 
Seaway). The accurate soil samples and high quality rock 
cores recovered contributed materially to the design of a 
suitable and firm foundation. 


In the second phase of our work on the Iroquois Dam we 
drilled the necessary grout-holes and performed the pressure 
grouting. Completely sealing off the faults and cavities that 
our drilling revealed required the injection of over 10,000 
cu. ft. of cement grout. 


Other St. Lawrence projects on which Sprague & Henwood 
services were utilized include the Long Sault Dam, the Barn- 
hart Island Power Dam and the Massena Intake. 


Sprague & Henwood’s unbeatable combination of experi- 
enced drilling and grouting personnel, modern equipment, 
and expert supervision is your assurance of the satisfactory 
completion of your work. Behind this combination is over 
75 years of accumulated knowledge and experience in the 
drilling field. 


For foundation investigation and pressure grouting required 
for tunnels, buildings, dams, bridges, or highways, contact 
the Sprague & Henwood branch nearest you. 


SPRAGUE & HENWOOD, Inc. 


SCRANTON 2, PA. 


108) 


BRANCH OFFICES: NEW YORK ¢ PHILADELPHIA ¢ PITTSBURGH ¢ ATLANTA 
GRAND JUNCTION, COLORADO « BUCHANS, NEWFOUNDLAND 


Photo courtesy of Power Authority of the State of New Y ork 


Deceased 
(Continued from page 90) 


Graver Tank and Manufacturing Com- 
pany, Inc., of East Chicago, Ind., was 
killed in a recent airplane crash. Since 
joining the Graver Tank and Manufac- 
turing Company in 1954, Mr. McWhorter 
had handled all the firm’s labor relations, 
in addition to coordinating field erection 
with sales, estimating, engineering and 
manufacturing. Earlier he was erecting 
engineer and construction manager for 
the Koppers Company, Inc., and for 
twelve years was in charge of its large 
field construction projects. 


Albert A. Northrup (M. ’12), age 81, of 
Lexington, Mass., died on May 15. Mr. 
Northrop retired several years ago after 
many years with the Stone and Webster 
Engineering Corporation as a specialist 
on water and sewage works in inland 
towns. Communities thus served included 
Montevideo, Uruguay. For a time he was 
in partnership with the late George T. 
Seabury, for a number of years Secretary 
of ASCE, in the New York City consult- 
ing firm of Seabury & Northrop. Mr. 
Northrop was a graduate of New York 
University. 


James Lindsay Paton (M. ’57), age 49, 
senior designer assigned to estimates and 
specifications in the Baltimore engineer- 
ing firm of Whitman, Requardt and As- 
sociates, died at his home in Glen Burnie, 
Md., on March 29. Mr. Paton joined the 
firm in 1947, after a six-year stint with the 
Corps of Engineers investigating German 
engineering operations on construction 
projects in the European Theater of Op- 
erations. While with Whitman, Requardt 
and Associates, Mr. Paton also served 
intermittently as an analyst on military 
and engineering matters on the Engineer 
Board of the Corps of Engineers and held 
a confidential security position with the 
government. He received his B. S. in civil 
engineering from Rose Polytechnic In- 
stitute in 1933. 


Monroe A. Steiner (M. ’20), age 76, re- 
tired engineer of Hays, Kans., died there 
on April 24. A graduate of the engineer- 
ing school of the University of Kansas, 
Mr. Stainer was one of Hays’ most dis- 
tinguished citizens. Prior to his retire- 
ment in 1946 he had been assistant chief 
engineer of the Colorado and Southern 
Railroad, of the Fort Worth and Denver 
Railroad, and the Wichita Valley Rail- 
road and chief engineer of the Denver 
Terminal Railroad. He had also been a 
consulting and construction engineer in 
the Kansas City, Mo., area and in various 
parts of the South. 


James Hammond Stone (A.M. ’12), age 
77, who was chief of the Specifications 
and Plans Section in the Division of De- 
sign, Bureau of Public Roads, Washing- 
ton, D. C., from 1923 until his retirement 
in 1953, died recently at Bethesda, Md. 
Following his graduation from Dart- 
mouth College in 1905 and the Thayer 
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OF A SERIES 


The quiet, solid feeling inside 
the 1959 Oldsmobile results from 
patient testing by a highly spe- 
cialized ‘‘jury’’— experts in the 
field of sound analysis. 


Unlike most other phases of auto- 
motive engineering, there are no 
instruments which measure the 
“annoyance” factor of sounds inside 
an automobile. Subjective, personal 
evaluation known as the “jury sys- 
tem” is the most important means of 
determining how quiet it is inside 
an Oldsmobile. 


With the “jury system’, several ex- 
perienced engineers assemble in an 
acoustically treated room and listen 
to binaural tape recordings made 
inside a test car. Careful editing of 
the tape recording allows rapid side- 
by-side comparison between two 
different test conditions and elimi- 
nates reliance on memory since con- 
siderable time may elapse between 
actual tests. By pushing a button, 
each engineer casts a secret “vote” 
and then the tabulation of the results 
determines which test condition is 
superior. 


For the greatest possible accuracy, 
considerable care is taken making 
the recordings. Special microphones 
are placed at points corresponding 
to the passengers’ ears. The recording 
equipment is in a specially equipped 
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THE SOUND... 
AND THE JURY 


vehicle which follows the test car 
over a “ride road” that is carefully 
constructed to excite the vibrations 
and sounds that occur under normal 
driving conditions, 


Quality, like quietness, is not acci- 
dental. It is the deliberate effort by 
Oldsmobile engineers to design quality 


into every automobile they produce. 
You'll like the 1959 Oldsmobile — 
with its solid Body by Fisher— 
it’s the quietest car built! Experience 
this aes for yourself by visiting 
your local Authorized Oldsmobile 
Quality Dealer as soon as possible. 


OLDSMOBILE DIVISION 
GENERAL MOTORS CORPORATION 


: 
a 
Udomoble 
: 


HE “JET AGE” IS HERE. And with it is the problem of re- 

building airports to provide the longer, stronger, heavier 
runways these big jets need. That’s why airport builders and 
designers are planning thicker, stronger airfield pavements 
with extra-heavy reinforcement . . . pavements that will 
match or exceed present jet requirements. And that’s why 
the heaviest welded wire fabric ever produced was installed 
at the vital Kinross Air Force Base in Michigan. 

Operational jets in commercial service now impose gear 
loadings in the neighborhood of 130,000 lbs., with gross 
weights of 295,000 lbs. Future models may go even higher. 
For that reason, only reinforced concrete provides the added 
strength to meet the unusually heavy and severe require- 
ments of the “jet age.” Specify USS American Welded Wire 
Fabric for reinforcing all runways, high speed turnoffs, taxi- 
ways, and service pads . . . get these important advantages: 

e USS American Welded Wire Fabric distributes heavy 
wheel loadings over a larger area to prevent harmful over- 
loads at any one point. Impact, shock, suddenly applied or 
released loads such as occur during landings and take-offs 
are more uniformly “absorbed” by each slab. Reinforced 
concrete slabs are 30% stronger than unreinforced slabs of 
equal thickness. 

e USS American Welded Wire Fabric prevents harmful 
cracking from developing because of its uniformly spaced 
high-tensile-strength welded steel wire construction. Its 
action “knits” a slab together. 

e USS American Welded Wire Fabric unifies the action of 
any slab when it expands and contracts due to temperature 
change. 


At Kinross Air Force Base... 


helps the 


e Longer, wider slabs can be laid when USS American 
Welded Wire Fabric is used. This means fewer joints, fewer 
load transfer assemblies. The reduction in the number of 
joints not only means economy, but also a smoother, safer 
landing surface. 

e When existing airfield pavements must be strengthened, 
USS American Welded Wire Fabric reinforced concrete 
overlays will produce unbroken grade lines and provide addi- 
tional strength. Thus, maximum economy is achieved. 

Specify USS American Welded Wire Fabric. It’s available 
in a wide variety of styles, lengths, and widths . . . in wire 
sizes from 14” diameter to 16 ga. and in longitudinal or trans- 
verse wire intervals of 2” to 16”. The engineers at American 
Steel & Wire will be glad to tell you more about the applica- 
tion possibilities of fabric and how it can serve your needs. 
Get in touch with American Steel & Wire, Dept. 9132, 614 
Superior Avenue, N.W., Cleveland 13, Ohio. 


USS and American are registered trademarks 


Contractor: Loselle Construction, Inc., Wyandotte, Michigan 
Paving Material Supplier: Scioto Supply Company, Lansing, Michigan 
Design and Supervision: Corps of Engineers, U. S. Army 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Alabama, Southern Distributors 
United States Stee! Export Company, Distributors Abroad 


At Kinross Air Force Base, workmen are installing a section of USS American Welded Wire Fabric—Style 55-7/07/0 (7/0 Gauge is 0.490” 
Diameter Wires). USS American Welded Wire Fabric is entirely fabricated by electrically welding all intersections of the high strength steel 
wires. This insures positive placement of the steel in the slab and eliminates costly field tying and extra handling. 
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owe 


World’s heaviest Welded Wire Fabric 
big jets land safely 


VALUE 
CONCRETE 


Under the direction of the U. S. Corps of Engineers, another new United States Air Force Base is made ready to join our air defense network. It is 
Kinross, located on the Upper Peninsula of Michigan. This base was expanded to handle bigger, heavier modern jet aircraft. USS American Welded 
Wire Fabric was used in the rigid overlays on the strengthened and lengthened runways. 


American Welded Wire Fabric 
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reasons for specifying 
USING SERVIC 


Non-extruding 


Recovers more than 80% of original thickness after 
compression 


Low moisture absorption 


Readily handled without breakage 


Least expensive non-extruding type 


New Publications 


Blasting log . . . . Publication of the first uni- 
form record book for blasting operators in con- 
struction is announced by the Associated General 
Contractors of America. Combining all data on 
blasting operations in one handy form, the 
“Blasting Log” assures contractors a permanent 
record of each blasting operation in the event 
of claims resulting from blasts. Copies are avail- 
able from the Associated General Contractors, 
1537 E. Street, N.W., Washington 6, D. C., at 
20 cents each. For a dozen copies the price is 
$2.25, and for 100 copies, $15. 


Research and development .. . . As the final 
part of its survey of the overall United States 
research and development effort during 1953- 
1954, the National Science Foundation has just 
released the report of the colleges and universi- 
ties. Copies of the 175-page report are available 
from the Superintendent of Documents, U. 8S. 
Government Printing Office, Washington 25, D. C. 
The price is $1.00. 


Concrete practice . . . . Issuance of two Manuals 
of Recommended Practice is announced by the 
Concrete Industry Board. One is concerned with 
“Inspection and Testing of Concrete Materials 
and Concrete,’’ and the other with ‘Cast in 
Place Exposed Architectural Concrete Finishes.” 
Inquiries should be addressed to the Concrete 
Industry Board, 220 East 42nd Street, New York 


Soil stabilization . . . . The use of foamed 
asphalt in soil stabilization and for slurry seal 
coats is discussed in a new technical bulletin 


KORK-PAK—an exclusive Servicised develop- 
ment —is composed of cork granules bonded to- 
gether with asphalt between two sheets of heavy 
asphalt saturated paper. Available in %", ¥%", 
%" and 1" thicknesses, widths to 36”, and standard 
lengths of 5 or 10 feet. Longer lengths supplied on 


special order. 


TYPICAL APPLICATIONS 


AIRFIELD, AIRPORT 
~ PAVEMENT JOINTS 


CONCRETE HIGHWAY 
CONSTRUCTION 


Airport and airfield concrete paving 

expansion joints filled with KORK-PAK 

and sealed with Zero-Lastic JF, require little or no 
maintenance. 


INDUSTRIAL CONCRETE 
FLOORING 


KORK-PAK is widely used in 
concrete highway expansion 
joints because of its resiliency, 
non-extruding and low mois- 
ture absorption qualities. 


KORK-PAK is ideal for use on concrete flooring 
joints and building construction because of its 
high compressibility without extrusion factor, and 
its insulating value. 


CORPORATION 
6051 WEST 65th STREET » CHICAGO 38, ILLINOIS | 
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1 d by the American Road Builders Associa- 
tion. Written by Prof. Ladis H. Csanyi, 
M. ASCE of Iowa State College, the bulletin 
describes the development and testing of the 
process at Iowa State. Listed as Technical Bulle- 
tin No, 240, the publication may be ordered from 
the American Road Builders Association, World 
Center Building, Washington 6, D, C. Copies 
are 50 cents apiece. 


Standards research . . . . The increasing demands 
on the National Bureau of Standards made by 
the space age are detailed in the Bureau’s An- 
nual Report for 1958. The 138-page report de- 
scribes a wide range of scientific studies, labora- 
tory experiments, instrument developments, and 
technical publications. Identified as National 
Bureau of Standards Miscellaneous Publication 
226, the report may be ordered from the U. S. 
Government Printing Office, Washington 25, D. C. 
It is 45 cents. 


Roof construction . . . . The Wood Research 
Laboratory at Virginia Polytechnic Institute has 
just published a 24-page bulletin (No. 36) on 
“King-Post Nailed Trussed Rafters.” The result 
of almost two years of research, the detailed 
report describes ‘“‘what is believed to be the 
most economical roof construction developed to 
date.” Prof. E. George Stern, M. ASCE, head 
of the Wood Research Laboratory, is the author. 
Inquiries should be directed to the Wood Re- 
search Laboratory, Virginia Polytechnic Institute, 
Blacksburg, Va. 


Parking problems . . . . To aid traffic engineers, 
designers of parking garages, and others faced 
with the problem of finding space for today’s 
outsized cars, the Automobile Manufacturers As- 
sociation annually issues a compilation of vehicle 
dimensions. The current release, entitled ‘Parking 
Dimensions for 1959 Cars,’”’ is available from the 
Automobile Manufacturers Association, 320 New 
Center Building, Detroit 2, Mich. 


Prestressed bridge beams . . . . Design data ap- 
plicable to standard prestressed concrete bridge 
beams have been recommended by the Joint 
Committee of the American Association of State 
Highway Officials’ Committee on Bridges and 
Structures and the Prestressed Concrete Institute. 
Prestress force and required 28-day ultimate 
concrete strength have been tabulated for ap- 
proximately 16,000 composite bridge sections, in- 
cluding all of the H and H-S highway loadings. 
K. K. Kienow, J. M. ASCE, of the University of 
Arizona Civil Engineering Department, is author 
of the report, identified as Civil Engineering 
Series No. 3. Copies, priced at $1.00 each, may 
be obtained from the Engineering Experiment 
Station, University of Arizona, Tucson, Ariz. 
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The Engineering Milestone of Open Web Structural Members! 


Macomber ALLSPANS, the economical high-strength open web floor and roof 
framing member, cover the entire range of sizes through 120 feet. Utilizing 
high-strength, cold roll-formed V-Section chords to provide maximum lateral 
rigidity and reserve strength, ALLSPANS now bring new standards of quality, 
performance and design efficiency to America’s architects and engineers. 


FOR COMPLETE INFORMATION ON HOW YOU CAN PROFIT MACOMBER | 
FROM ALLSPANS EXCLUSIVE FEATURES...SEND FOR MANUAL 7 ALLSPANS 


to 128 feet 

MACOMBER 


MACOMBER 


eee 


CANTON 1, OHIO 
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Deceased 


(Continued from page 92) 


School of Engineering in 1909, Mr. Stone 
was employed in various engineering 
capacities in Maine, New Hampshire, and 
Kentucky. He began his career with the 
Bureau of Public Roads in 1917 at Den- 
ver, Colo. 


Victor B. Sudriers (M. ’46), age 85, di- 
rector de Estudios Hidroelectrics, Monte- 
video, Uruguay, died there recently. Mr. 
Sudriers became director in 1938, the 
same year he was chosen to serve on the 
Executive Committee, constructing a 


The Prescon 
System of Prestressed 


Concrete 


120,000-kw hydro power plant on the Rio 
Negro, Uruguay. He had been contractor 
on the construction of the Solis Bridge, 
a reinforced concrete trestle; the Pan- 
tanoso Bridge, a steel swing structure; 
and the Picado de Varelav Bridge, a re- 
inforced concrete span. 


Earl C. Sutherland (M. '46), age 61, 
senior highway engineer and authority on 
concrete paving with the Bureau of Pub- 
lic Roads, Washington, D. C., died there 
on April 20. As a research engineer with 
the Bureau since 1927, Mr. Sutherland 
had devoted most of his career accumu- 
lating data for making concrete last 
longer on the nation’s highways. He was 


Architects, designers, and engineers seeking tools to give full 
application of their creative ideas in structural design and appearance 
will find that concrete with living strength from prestressing by the 
Prescon System of post-tensioning will greatly increase their archi- 
tectural control over shape, span and load limits. 

Breaking through the old design barriers imposed by conven- 
tional materials, today’s architect or engineer who specifies the 
Prescon System of prestressed concrete can design for immediate 
building structures that will meet every future requirement of eye 


appeal and useful efficiency. 


Give free range to your creative ideas, call your Prescon repre- 
sentative for specialized engineering and recommendations on using 
Prescon System in prestressed concrete for the long span beams and 
girders, lightweight decking members, poured in place floors and 
roofs and other exciting features of “breakthru design.” Write for 
technical brochure, or check Sweet's Catalog. 


THE PRESCON CORPORATION 


General Offices and Southwestern Division: 


P. 0. Box 4186 « 
A LANTA CHICAGO 
ORake 7-385 
North Decatur, Ga. 


TUlip 2-6571 


Box 1175 Crest Concrete Systems, Inc. 1445 West Quincy 
7-3853 38 SUn: 


. 0. Box 
Bishop 2-1479 
Lemont, Ill. 


Corpus Christi, Texas 
ORK 
LOS ANGELES 9008 


DENVER 
Box 407 (Aibany, N. Y.) 
D 


set 1-4798 


fi 
culty 1- 
Englewood, Colo. Imar 9-1676 


Gardena, Calif. elmar, N. Y. 


MEMBER PRESTRESSED CONCRETE INSTITUTE 
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the author of a five-part report “On 
Structural Design of Concrete Pave- 
ments,” which has been circulated 
throughout the world. He had 17 other 
published reports to his credit. For his 
extensive work in testing the effect of 
truck traffic on highways he was co- 
winner of the Highway Research Board 
Award in 1954. He was a graduate of 
Utah State University and received his 
civil engineering degree from George 
Washington University in 1930. 


Hale Sutherland (M. ’25), age 74, pro- 
fessor emeritus of civil engineering at 
Lehigh University, died in Media, Pa., 
recently. He retired from the Lehigh 
faculty in 1953 after a forty-year teach- 


| ing career—twenty-three at Lehigh and 


seventeen at Massachusetts Institute of 
Technology. Professor Sutherland had an 
unusual interest in the cultural side of 
engineering education, and was influential 
in establishing humanistic social courses 
in the engineering curricula of college and 
universities of the nation. Professor Suth- 
erland, who received his bachelor’s de- 
gree from Harvard College in 1906 and 
his civil engineering degree from MIT in 
1919, was co-author of two textbooks, 
“Structural Theory and Design” with 
H. L. Bowman and “Reinforced Concrete 
Design” with W. W. Clifford. 


Jamison Vawter (M. '26), age 70, pro- 
fessor emeritus of civil engineering at the 
University of Illinois, Urbana, IIl., died 
at Champaign on May 23. Professor 
Vawter received his B. S. in civil engineer- 
ing from the University of Kansas, where 
he was assistant professor of mechanics 
from 1920 to 1922, and his master’s in civil 
engineering from the University of IIl- 
inois in 1934. From 1922 to 1937 he was 
assistant professor and associate professor 
of civil engineering at the University of 
Illinois and from 1937 until his retirement 
in 1957 he was professor. In the latter 
vear, he joined the Urbana firm of Clark, 
Daily & Dietz as an associate. 


Richard Ward (M. ’38), age 71, engi- 
neer in charge of the enlargement of Lake 
Mathews for the Metropolitan Water 
District, died in Arlington, Calif., on 
April 27. He was one of the country’s 
foremost water supply dam builders, and 
at the time of his death was directing 
work to increase the storage capacity on 
the terminal reservoir of the Colorado 
River Aqueduct, a $200 million expansion 
program. Mr. Ward graduated from the 
University of Kansas in 1913, and for the 
next eighteen years worked on a number 
of engineering projects including the con- 
struction of a government railroad in 
Alaska, U. S. Bureau of Reclamation 
irrigation projects in Montana and Wy- 
oming, and the construction of a number 
of earthfill dams. From 1931 to 1938 he 
was with the Metropolitan District on 
the construction of the Colorado River 
Aqueduct and was resident engineer on 
the construction of the dam, dike, and 
appurtenant works for the Cajalco Reser- 
voir (now Lake Mathews). He had also 
been engineer adviser to the Snowy 
Mountains Hydro-Electric Authority in 
New South Wales, Australia. 
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PRESTRESSED CONCRETE BEAMS 
for U.S. Route 1 Bypass . . . 


Cranes lower prestressed concrete 
beam 95’ long, 4’ square, and weigh- @ Ridley Creek Bridge, pictured here, is In manufacturing the prestressed beams 


ing 58 tons, onto piers of one of the ; ; P y 
middle spans of the 4-span Ridley one of seven bridges required in the 8 _ for these bridges, Atlantic Prestressed 


Creek Bridge. There are 16 beams = mile long bypass around Media, Pa. Concrete Company used Lehigh Early 


per span. Note “railway” across 400 ‘ ‘ 

creek at bottom of picture, used to Over P peatrensed box eonmes, ranging —_ Strength Cement for maximum produc- 

trolley one end of beam across creek in length from 40’ to 95’, were used in tion efficiency. Units were completed 

to crane at right. 
- these structures. quickly, ready for trucking to the job 


Factors influencing the choice of this cite as needed. 


modern bridge construction technique 
were low initial and maintenance costs, _ This is another example of the advan- 


ease and speed of erection, and the trim _ tages of Lehigh Early Strength Cement 
appearance of prestressed concrete. in modern concrete construction. 


General Contractor: 
Glasgow, Inc. 
Glenside, Pa. 
Contractor for Construction of Bridges: 
. McClain Construction Co., Inc. Allentown, Pa. 


Philadelphia, Pa. 


Manufacturer of Prestressed Beams: 

New Castle, Del. Plant, 

Atlantic Prestressed Concrete Co. 
Trenton, N. J. (wholly-owned Subsidiary of 
Warner Co., Philadelphia, Pa.) 


Ready Mixed Concrete for Beams Supplied By: 


Warner Company 
Philadelphia, Pa. 


Placing one of shorter beams for 
end span at Ridley Creek. Mobile 
crane (out of picture to right) is 
moving beam on rail dolly out to 5 nen 
meet crane stationed on creek bed Oy peer 
below. The two cranes then move 

beam to final position. 
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Applications for Admission to 
ASCE, May 2-May 30, 1959 


Applying for Member 


Manzug AnmMap, Woshingten, D 

Raven Gero Berk, Chi hi. 

Joun Farmotrs Braun, Canada 

Frank Woop Bromiey, 

Duncan Brown, Jr., Balboa Heights, Canal 
one 

Grornce Tuomas Bucumeier, San Francisco, Calif. 

E. Gronce Cassis, Hillsboro, Til. 

Husert Dani, Washington, D 

Joun Bainpson Dorrerer, New York, 

Constantin Gronce Fakas, New York, N. Y. 

Joseru Fiata, New York, Y. 

Syivan Davin Chie: ‘o, Til. 

Gaiswoip, San Marino, Calif. 

Hass, Omaha, Nebr. 

Tersvo Harano, Honolulu, Hawaii 

Harry Leste Epis Houanv, New York, N. Y. 


Musaca. Montyavpeen Husain, Fort Wayne, Ind. 


Kerrn F, Jones, Tacoma, Wash. 

Burperre Lance, Sr., Syracuse, N. Y. 
Rupotpx Lorman, Port Hueneme, Calif. 
Davin Sire Peven, Bowling Green, Ky. 
Frank Benton Sares, Santa Rosa Calit. 
Rosert Savuse, Youngstown, Ohio 

Yan Cuane Cincinnati, Ohio 

Geonce Eowaap SHeerer, Athens, Ohio 

Eanest Avrrep Stave, Tulsa, Okla. 

H. San Francisco, Calif. 
ADAM Sromm, Williamsville, N. Y. 
Joun James Trssits, Cleveland, Ohio 

Forrest ALwyn Towner, Kansas City, Mo. 
Fernanvo Vasco Costa, Lisbon, Portugal 
Wattace, Jr., Peru, South America 
Dean Eowin Zumwatt, Peoria, 


Applying for Associate Member 


Harotp Fany Baker, Hampton, Va. 

Ciyps Emerson Bastian, Jr., New Orleans, La. 
Ross Parkinson Brown, Cheyenne, Wyo. 

James Hersey Bumstead, Riverside, Calif, 
Forest Warwick CiarK, Niles, Ohio 


TREES AND WATER 


Strange as it may seem, there are some disadvantages to civilization. 
Two of them are water pollution and ground water shortage. 
The more people in a community, obviously the more serious 
the water pollution prospects become, due to both domestic and 
industrial waste materials. Also as populations grow, forest areas 
tend to decrease. Growing cities, new and bigger industries, more 
and larger farms mean less forested area and less trees, faster 
rainfall runoff and less ground water storage. Trees and underbrush 
are Nature’s way of helping rainfall soak into the ground instead of 
running off into streams, rivers, and the sea. 
Apparently Mother Nature and the Human 
Race need to make some adjustments in order to 
satisfy each other. Ground water shortage is one 
of the big problems facing the American water 
works industry, and emphasizes the fact that the 
job of water works superintendent is vitally im- 
portant to the American way of life. Give your 
water works superintendent a hand—whenever 


you can. 


This Series is an attempt to put into words some appreciation of the 


water works men of the United States. 


M:H VALVE 


FITTINGS -COMPAN) 


ANNISTON, ALABAMA 


Rosert Cooper, New York, N. 

pines 

James Ropert Moncrierr Carr, Malta 

Eagnest Cart Driver, Coral Gables, 

Roy ArrHur Davis, Jr., Austin, Tex. 

Nwoys Brinye.tum DIBLAEZUB, Nigeria, West Africa 

Pasquats Fazio, New York, 

Waren Ronatp Ferais, Cambridge, Mass, 

WutusM THomas Heim, Hyattsville, Md. 

Lawrence JosepH Hruza, St. Paul, Minn. 

Mitton Huopis, Santa Rosa, Calif. 

JosepH Norman Hurtcueson, Florence, Ala. 

Tuomas JoserH Irza, Topeka, Kans. 

Roscos ConKiIN Jenninos, Cleveland, Ohio 

Boris Serceevicn Katrnovsxy, San Francisco, Calif, 

Raymonp Davin Levit, Pittsburgh, Pa. 

Donatp Arnotp McC.urs, New ork, N. 

McLacuan, Los Angeles, Calif. 

Georce Hernnon MENGEL, El Paso, 

RayratnH Govinpa Menon, Kerala State, India 

GHULAM MoHAMED NaRwaro, Roorkee, India 

Raymonp Rien Osenca, Santa Rosa, Calif. 

Evcene Epwarp Peer, ‘Arlington, Va. 

KennetH AvusTIN Cheshire, England 

Jutun O. Pucuer, Baton Rouge, La. 

James ANTHONY Ryan, Seattle, Wash. 

Cyrit JoHNn Savuser, Albuquerque, N. Mex. 

James WittiaM SKEHAN, Weston, Mass. 

Nits Sxorve, Lakeland, Fla. 

Tuomas Yeapon Srurtevant, Reno, Nev. 

JosepH DanreL Waters, Sacramento, Calif. 

Sancer KNEELAND WestPHAL, Joliet, 

Merion Wiccin, Presque Isle, Me. 

Wisse, Columbus, Ohio 

L. D. Wrrris, Wichita Falls, Tex. 

JouHn Detves Woopwarp, Jamaica, N. Y. 


Applying for Affiliate 
Davin Lapiwus, Sepulveda, Calif. 


Applying for Junior Member 


JayantitaL H. Barrya, Cincinnati, Ohio 

Barry James Brapsury, Lancashire, England 

Perer Herny Cook, Wayne, Mich. 

Hector Josepx D1az, Tampa, Fla. 

JoHN Eaton, Sacramento, Calif. 

Cart Warsurton Georce, Jr., San Angelo, Tex. 

Ricuarp Lee Henry, Rolla, Mo. 

Lawrence Lee Ice, Miller, S. Dak. 

ApraHaM Kavxewrtz, Sherman Oaks, Calif. 

Rosert Josep Kerrican, Boston, Mass. 

Epwarp KomisarcikK, Gary, Ind. 

Lawrence Kresuin, Port Hueneme, Calif. 

Rosert James La Brie, Altadena, Calif. 

KennetH Harotp Lemke, Toledo, Ohio 

JosepH THomas Jr., New Conn. 

RIcHARD ALEXANDER NICHOLSON, Buffalo, N. Y. 

Don Atex Perry, Ft. Wayne, Ind. 

Ricuarp Dean Ray, Sparr, Fla. 

JoHN Exvsert Rempert, South Pasadena, Calif. 

Jean Freperic Iowa City, Iowa 

Cyartes ArtHurR Stevenson, Toronto, Ontario, 
Canada 

Sunrat Suxpuisr1, Tucson, Ariz. 

Lampert Bethlehem, Pa. 


[Applications for Junior Membership from 
ASCE Student Chapters are not listed.) 


RECENT 
BOOKS 


(added to the Engineering Societies 
Library) 


An Introduction to the Theory of Structures 

A basic text which reviews such areas as sta- 
tistics; beams; trussed frameworks; deflection 
of beams; fixed-end and continuous beams; stress 
and strain; stress distribution in the interior of 
members; the use of theory in design; earth 
pressures, retaining walls, and rivet groups; mov- 
ing loads; pillars; slope deflection and moment 
distribution. A number of examples and their 
solutions are treated at length. (By W. Merchant 
and A. Bolton. St. Martin’s Press, Inc., 175 Fifth 
Avenue, New York 10, N. Y., 1957. 210 pp., 
bound. $5.75.) 


Bewegungsfugen im Beton— 
UND Stahlibetonbau 
Sixth Edition 
Dealing with expansion joints in concrete and 
(Continued on page 109) 
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here’s helpful, factual 


data Monotube Piles 


‘UNION METAL 


Monotube Foundation Pile 


ae new 24-page foundation pile catalog 


FOR SELF LUBRICATING 
SECURITY AT ITS FINEST. . . 


Specify 
Lubrite®. 
EXPANSION PLATES 

& BUSHINGS 


3 BASIC LUBRITE ASSEMBLIES 


FROM MANY AVAILABLE 


When expansion, contraction and/or rota- 
tion of structural members are factors in 
the design of any bridge, overpass, build- 
ing or other construction, Lubrite offers 
many distinct and important advantages. 
Specifically Lubrite permits the use of sim- 
plified designs, cuts construction costs sub- 


stantially, virtually eliminates 
and offers a low coefficient of friction. 
Assure better results, longer life and 
unequalled performance — specify Lubrite 
— over 50 years of success ‘where others 
have failed" 


Send for this free 20 page 
lubrite Monvel No. 55 — con- 
tains complete information, tech- 
nical data and specifications 
about Lubrite Self Lubricating 
Plates and Bushings. 


LUBRITE DIVISION 
MERRIMAN BROS., INC. 


193 Amory Street 
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News of Members 


(Continued from page 25) 


Floyd L. Reed retired on May 1 as 
manager of the Cincinnati (Ohio) district 
of the American Bitumuls & Asphalt 
Company, a subsidiary of Standard Oil 
of California, after almost thirty years of 
service to the company. 


Daniel L. Scharff, civil engineer, and 
civic and religous lay leader of New Or- 
leans, La., has received the second annual 
Temple Sinai Brotherhood Man of the 
Year Award. Mr. Scharff was associated 
for many years with the investment firm 
of Scharff and Jones, Inc., as secretary- 
treasurer. He is being honored for his 
“many years of service to New Orleans.” 
as well as for his contributions to 
brotherhood. 


Robert L. Brice has been confirmed by 
the Iowa State Senate as a member of 
the Iowa State Highway Commission to 
June 30, 1961. Since July 1, 1957, Mr. 
Brice has served as highway commis- 
sioner on an interim appointment. In 
1955, he established the consulting firm 
of Robert L. Brice & Associates at Water- 
loo, specializing in civil and structural 
engineering. 


Arvid R. Karkkainen, deputy city en- 
gineer of Rochester, N. Y., was promoted 
on May 31 to city engineer. As city en- 
gineer, he will head the Department of 
Public Works Engineering Bureau, which 
has a staff of 124 and four major divisions 
—construction, design, research and sur- 
vey. Mr. Karkkainen became an assistant 
engineer in 1955, associate the next year, 
and deputy last year. 


David Bulman, a recent civil engineer- 
ing graduate of the Clarkson College of 
Technology, has been awarded a fellow- 
ship in transportation at Yale University 
for the year beginning September 1959. 
Mr. Bulman for the past year has served 
as principal right-of-way engineer with 
the Rochester, N. Y., firm Robert E. 


Smith. 


Frederick S. Kent, sanitary engineer 
director for the U. S. Public Health Serv- 
ice, Washington, D. C., has been trans- 
ferred from his position as chief of the 
Interstate Carrier Program in the Divi- 
sion of Engineering Services, to the posi- 
tion of regional program director for 
engineering activities in the San Fran- 
cisco Regional Office of the Public Health 
Service. 


W. V. Buck, regional engineer for the 
Bureau of Public Roads at Kansas City, 
Mo., retired recently, after twenty-six 
years of continuous government service. 
On May 4 he assumed new duties as state 
highway engineer for South Dakota, at 
Pierre. During his years with the Bureau 
Mr. Buck served in the capacity of chief 


-of the Design Section at Washington, 


D. C., and regional engineer, at St. Paul, 
Minn., and Kansas City, Mo. 


Positions Announced 


U.S. Civil Service Commission. Va- 
cancies exist for engineers interested in a 
career with the Bureau of Reclamation. 
Starting salaries are: GS-5, $4,490; GS-7, 
$5,430; and GS-9, $6,285 per annum. Can- 
didates must have a degree in civil engi- 
neering or a professional engineer’s li- 
cense in the same or allied branch of en- 
gineering as the position for which he is 
applying or a combination of experience 
with acceptable college-level engineering 
education. In addition, a written exami- 
nation is given for the advanced grades. 
Application forms are available from 
many post offices throughout the coun- 
try or from the US. Civil Service Com- 
mission, Washington 25, D. C. 


United States Civil Service Commis- 
sion. A dozen or more City and Regional 
Planners are urgently needed for posi- 
tions with the National Capital Planning 
Commission in the Washington, D. C., 
metropolitan area and throughout the 
United States. A few positions may also 
be filled in foreign countries. Starting 
salaries range from $5,985 to $12,770 a 
year. Applicant must be a citizen or at 
least owe allegiance to the United States, 
and must hold a bachelor’s degree or the 
equivalent from an accredited university. 
Until further notice applications will be 
accepted by the U. S. Civil Service Com- 
mission, Washington 25, D. C. At the 
same time the Commission announces a 
new examination for filling career posi- 
tions in Cartography in various Federal 
agencies in the Washington, D. C. area. 
The salary is from $4,040 to $12,770 a year 
and includes grades GS-5 through GS-15. 
The majority of the positions to be filled 
are in the Army Map Service, the Aero- 
nautical Chart and Information Center, 
the Geological Survey, the Bureau of 
Management, the Coast and Geodetic 
Survey, and the Navy Hydrographic Of- 
fice. Requirements are similar to those 
already listed. Send applications to the 
Executive Secretary, Board of United 
States Civil Service Examiners, Army 
Map Service, Washington 25, D. C. 


City of Duluth. Vacancies exist for a 
qualified Civil Engineer IV; salary 
range from $557 to $666 per month, plus 
free health and life insurance, between 
21 and 55 years old; Sanitary Engineer, 
silary range from $459 to $559, with an 
engineering degree and some course work 
in sanitary engineering subjects or equiv- 
alent experience, not over 55 years old. 
Duluth is expanding its municipal en- 
gineering program for a new Seaway port 
and offers opportunity for advancement. 
Application forms and full information 
may be obtained from the Civil Service 
Board, City Hall, Duluth 2, Minn. 


Agricultural and Mechanical College 
of Texas. A Fellowship in Engineering, 
open to engineering graduate with broad 
interests, carries $3,000. Apply to Depart- 
ment of Oceanography and Meteorology, 
A & M College of Texas, College Station, 
Tex. 


July 1959 * CIVIL ENGINEERING 


: 
i 
it 
PLATE 
ie 
™ 
DEFLECTION 
TREPANNED 
LUBRITED 
surFace—/-9 
(A 
A? 
4 
| 
MOTION 
: hes 
RADIALUBE LUBRITED 
PLATE SURFACES 
| 
| 
} 
30, Mass. | 
= 


an entirely new concept 


evaluating your 
‘community's - 


NEW! 


84-page book tells you how to 


get better water service for your community! 


Gives unique step-by-step method for water 
service evaluation and trouble-spotting. 


Uses case histories to show how improved 
water service can benefit your community. 


Tells how to make your community want— 
and approve—water system improvements. 


**PRICELESS WATER .. . it’s your business” 
is written expressly for water utility man- 
agers, engineers, public officials—all those 
business and community leaders who are 
alert to the basic contribution good water 
makes to the life and economic well-being 
of a community. 

The result of months of study, plan- 
ning and research—‘‘PRICELESS WATER” 
is edited in four sections: 

Section One, ‘‘How good water serv- 
ice benefits your community,’’ gives you 
needed ‘“‘ammunition’’ to convince the 
most skeptical of the many advantages 
of good water service. It shows how im- 
proved water service affects property val- 
ues and insurance rates. How an efficient 
water system will attract business. How 
a poor system turns it away! This section 
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tells how entire communities have bene- 
fited by water improvements. 


Section Two, ‘‘How to evaluate your 
water system,”’ is edited for water and 
town planning officials. It is a new, step- 
by-step method for water service evalua- 
tion. It shows how you can quickly and 
easily evaluate the efficiency of everything 
from community water supply, treatment 
and distribution to metering, staff facilities 
and operations. 

Section Three, ‘‘How to turn evalu- 
ation into improved water service,’’ tells 
when a preliminary engineering survey is 
needed. When and how to retain a con- 


-----JOHNS-MANVILLE 


BOX 14, NEW YORK 16, N.Y. 


Please send me without obligation a copy of the new 84-page water 
advancement brochure “PRICELESS WATER . . . it’s your business.” 


Name 


Title 


sulting engineer. How to use his report 
as a springboard for action. Fiscal agents, 
and when and how to use them. Also 
contains a helpful explanation of various 
financing methods. 


Section Four, ‘‘Arousing the public 
to action,’’ is an easy-to-follow, success- 
proven handbook on public relations. It 
tells how a soundly conceived PR program 
can sell your community on water service. 


In short, ‘PRICELESS WATER” is the 
hard-hitting tool you need to get your 
community the improved water 
service it needs. Send the cou- 
pon for your free copy, now! 


Address 


City 


DIRECTLY SUPPORTING THE INDUSTRY’S ADVANCEMENT PROGRAM 
_Johns-Manville brings you 
: 
| 
— wes 
WATER 
| 


Mr. Maurice N. Quade, Senior Partner of Parsons, Brinckerhoff, Hail & Macdonald, 
designers of about 50 steel bridges a year. 


One of the handsome steel bridges on the Prospect Avenue Expressway, Brooklyn, N.Y., designed by Parsons, Brinckerhoff Hal! & Macdonald. 


ae 
j : 


Steel is a predominant structural material 


in short-span bridge work 


at Parsons, Brinckerhoff, Hall and Macdonald, Consulting Engineers. 


ARSONS, BRINCKERHOFF, HALL & MACDONALD 

will celebrate their 75th anniversary next year 
as consulting engineers in the civil engineering field. 
The scope of their work in the western hemisphere 
includes highways, bridges, tunnels, municipal and 
sanitary work, airports, river and harbor work, etc. 
In the highway field they designed between 50 and 
60 short-span bridges in 1958, using rolled steel 
beams. Currently they have about 50 more on 
the boards. 

Some of the projects include parts of the Bergen- 
Passiac Counties Interstate Expressway in New 
Jersey; the Prospect Avenue Expressway in Brook- 
lyn, N.Y.; the Queen Elizabeth Way Connections 
in Hamilton, Ontario, Canada; the New York State 
Thruway; Northeast Expressway, Massachussets. 


Steel is an economical material 


Mr. M. N. Quade, Senior Partner of the firm, says 
that the majority of short-span designs on their 
drawing boards are composite beam construction, 


Quick erection, low cost, composite beam construction, reduction in traffic delays 
are a few reasons why structural steel is the predominant material for bridges. 


Mr. Quade (left) shown with a new electronic computer system which his company uses 
to speed up engineering work in composite beam design and in figuring large projects. 


utilizing concrete decks. Combining steel beams 
with concrete makes it possible to save construction 
costs. Steel construction goes up fast and saves 
time and labor. The factors of economy, quick 
erection and availability all contribute to the fact 
that steel is a predominant material used in short- 
span bridge projects. 

Increased facilities. There is an ever-expanding 
demand for steel because of its many advantages 
in the fast-growing market for bridge construction. 
The steel industry has had the foresight to grow 
with this vigorous market through greatly expanded 
facilities for manufacture of structural shapes and 
plates. You can confidently design in steel—the 
material you know best, the material that offers 


most—knowing it will be available. 
USS is a registered trademark 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Steei—San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Steel 


> 
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ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 


NEW YORK 
8 W. 40th ST. 


Men Available 


Proressorn, M. ASCE, Masters’s degree, age 36. 
Six years of teaching structural engineering, and 
ten years of industrial experience in bridge, build- 
ing, and foundation design. Some recent publica- 
tions, Desires teaching position. C-458. 


M. ASCE, B.8.C.E., age 
34. Ten years’ experience in structural design, or- 
ganization and supervision of bridge design proj- 
ects. Registered professional engineer. C-465. 


Orrice orn Design Encineern, M. ASCE, 
B.S.C.E., 35. Five years’ railroad divisional engi- 
neering; three and a half years’ foreign railroad 
location and structural design (timber, concrete, 
and steel); and two and a half years’ structural 
design (concrete and steel buildings, 
walls, and dams), Speaks Portugese. C-466 


Orrice Encineer, A.M. ASCE, 
B.C.E., age 29. Four years’ as field and office 
engineer on variety of projects in Venezuela, such 
as refinery construction, pipelines steel tank erec- 
tion, etc., and on Atomic Power Plant here in 
U.S. Location desired: Northeast U.S. C-467. 


Apministrator, A.M. ASCE, B.S.C.E., LL.B., 
age 33; seeks firm with complex domestic or for- 
eign operations, Past five years’ associate of 40- 
man consulting firm; directed architectural space 
planning; contract negotiation, sales, project 
planning, analytic reports. Also two years’ steel 
design, highway construction; three years’ export 
sales engineering materials, C-468, 


Civu. Enorneer, A.M. ASCE, member of society 
of Turkish Civil Engineers, graduate of the engi- 
neering department of American College for Boys 
(Robert College) Istanbul, Turkey, single, age 29. 
One and a half years’ experience in building con- 
struction as assistant field engineer, one year ex- 
perience as responsible chief engineer in building 
construction, eight months as chief site engineer 
in drilled in pile foundations. Interested in getting 
a job as field engineer preferably in the U.S. 
Travelling expenses to U.S. or Europe to be cov- 
ered by applicant. Speaks English, Turkish and 
Greek. Presently located in Turkey. C-469. 


Cin Enoineer, A.M. ASCE, B.S.C.E., age 28. 
Sanitary design engineer, two years’; municipal 
engineer, one and a half years; public health en- 
gineer, nine months’; engineer officer, U.S.M.C., 
27 months’; graduate student in sanitary, hy- 
draulic and municipal engineering, one and a half 
years. Location desired: Southeast, or West 
Coast. C-470 


ENGINEERING Manacement, M. ASCE, M.S.C.E., 
age 36. Registered structural, registered P.E. Fif- 
teen years’ experience heavy, municipal and hous- 
ing construction: Bridge, general industrial and 
municipal design, desires move to Midwest, 8.W. 
or West. C-959-Chicago. 


ENGINBERING OR CONSTRUCTION Manacer, A.M. 
ASCE, B.S.C.E., age. 35. Registered P.E. Indiana 
and Florida. Thirteen years’ construction, design, 
estimating, bidding, contracts, supervising sub- 
contractors. Several complete projects from design 
to finished product from completed plant. C-961- 
Chicago. 


Crvm Enarneer, (Structural), A.M. ASCE, 
B.C.E., P.E., age 31. Four years’ experience in 
designing, drafting and detailing; reinforced con- 
crete and structural steel; two years’ field inspec- 
-~ ae. Location desired: New York, 
N. Y. C-471 


SraucruraL Desicn-Consrauction, M. ASCE, 
C.E., age 48. Twelve years, structural design, oil 
refineries, process plants, marine installations, in- 
dustrial plants, steel and concrete; engineering 
construction; one year field representative on 
atomic tests of structures for the government; 
five years’ design, construction and maintenance, 
bridges, buildings, railroad; three and a ha!f years 
design, construction bridges, pavements, sewers ; 
municipal. $850 per mo. Prefer San Francisco, 
West. SF(M)- 1869. 


106 


CHICAGO 
84 E. RANDOLPH ST. 


rvice, Inc. 


These items are listings of the Engineering Societies Personnel 
This Service, which cooperates with the national 


societies of Civil, Electrical, Mechanical, Mining, Metallurgical and 


Petroleum Engineers, is av ailable to all engineers, members or non- 
members, and is operated on a non-profit basis. If you are interested 


in any of these listings, and are not registered, you may apply by 
letter or resume and mail to the office nearest your place of resi- 
dence, with the understanding that should you secure a position as 


a result of these listings you will pay the regular employment fee of 
5 percent of the first year’s salary if a non-member, or 4 percent 


if a member. 


, that you will agree to sign our placement fee 


agreement which will be mailed to you immediately, by our office, 
after receiving your application. In sending applications be sure to 
list the key and job number. 

When making application for a position include 8 cents in stamps 
for forwarding application to the employer and for returning when 


possible. 


SAN FRANCISCO 


SrrucruraL INpDUSTRIAL, 
A.M. ASCE, M.S.CE., age 27. Two years’ design 
prestressed, precast, concrete bridges; state and 
government; nine months’ bridge design, soil 
analysis; consultant; three months’ design, draft ; 
ship conversion; three months’ structural design ; 
aircraft. $600 per mo. Prefer Oregon, Washington. 
SF(M)-1578, 


SrraucruraL, Hypraviic Design—Hypro, INpus- 
vriaL, A.M. ASCE, C.E., licensed in California 
and New York, age 58. Twelve years as group 
supervisor, hydraulic and _ structural design, 
checking, field supervision; industrial buildings, 
hydraulic, engineers and constructors, consult- 
ants; nineteen years as field engineer, fruit com- 
pany; assistant engineer, water supply, transpor- 
tation, government. $800 per mo. Prefer San Fran- 
cisco Bay Area. SF(M)-992. 

SrevcruraL INDUSTRIAL, 
CuemicaL, A.M. ASCE. C.E., age 34. Six and a 
half years’ design, check, detail, construction, 
develop; water district, fabricating shop, chlorine 
plant, engineer-constructor, chemicals, consultant. 
Salary open. Any location. SF(M)-656. 


Desicgn—Constauction, Pustic Works, A.M. 
ASCE, CE, California CE License, age 33. Three 
and a half years as department head, construc- 
tion plans, specifications, estimates on street, 
sewer, water systems, drainage, flood control; 
consultant; three years as director of public 
works, plan, design, maintenance; city; three 
years as junior civil engineer, public works; city. 
$10,000. Prefer Europe, Australia. SF(M)- 512. 


Orrice, Freco—Heavy InpustriaL CoNsTRuctTION, 
AM. ASCE, CE, age 43. Eight and a half years’ 
project, cost engineer; supervise office, field, con- 
tract liaison, progress payments, estimates, re- 
ports on heavy industrial construction; construc- 
tion company. $800 per mo. Prefer San Francisco 
Peninsula. SF(M)-509. 


Estimate, Design—Crity, General ConstRruc- 
tion, A.M, ASCE, CE, age 26. Two and a half 
years’ engineer-estimator, estimates, takeoff 
quantities, coordinate subcontracts, purchase 
materials; general constructor; eight months as- 
sistant field superintendent, layout of utility 
lines, coordination of construction; construction 
company: ten months estimator, take-off quanti- 
ties, pricing; plumbing, heating and ventilation. 
$550 per mo. Prefer San Francisco Peninsula. 
SF(M)-492. 


Desicn, Estimates, Sates—Pustic Works, 
Manvuracrurtnc, Consuuttant, A.M. ASCE, CE, 
California CE License, age 39. Three and a half 
years’ assistant manager, estimate, contract nego- 
tiation, sales, supervision of office and field, erec- 
tion steel, precast concrete, machinery, earth- 
work, design; cranes and rigging company. Two 
and a half years’ associate civil engineer, flood 
control; government. One year design, draft con- 
erete and rockfill dams, channels, quantity, cost 
estimates; power house, dams construction. Two 
years’ instructor. U.S. Air Force. Two years’ 
manager; irrigation district. $7,800. Prefer San 
Francisco Peninsula, California. SF(M)-488. 


Construction Encineer, Pus- 
tic Works, M. ASCE, M.S. C.E, California CE 
License, age 45. Associate bridge engineer for 
twenty-five years, supervisor construction, design, 
bridges, storm drains, facilities; government and 
six months draft, design on highway ; architect - 
engineers, Salary open. Any location. SF(M)-446. 


Senior Prosect, Prosects, 
M. ASCE, CE, California CE License (and 8 
others), age 56. Vice president nine and a half 
years engaged in water development, consulting 
engineers, one and a half years in private practice, 
water development, and twenty-one years senior 
engineer, water supplies and use, civil works; 
government. $15,000. Prefer Northern California, 
West of Rockies. SF(M)-420. 


ENGINEER—CONSTRUC- 
E, Registered Architect, 


Vice PresipeNt, 
TION, ARCHITECT, 


California, age 48. View president seven years 
with architect-engineer and heavy construction 


A weekly bulletin of engineering positions open is available at a 
subscription rate of 
bers, $4.50 per quarter or $14 per annum for non-members, payable 

57 POST ST. in advance. 


per quarter or $12 per annum for mem- 


company; airports, harbors, dams, water and 
sewage, hydroelectric, commercial, industrial 
buildings; project manager and chief engineer 
for one year on construction of hydro dam and 
power plant, construction company; chief engi- 
neer nine and a half years on heavy engineering 
construction. 8 years owner, chief architect, chief 
engineer; architectural firm. $20,000. Prefer San 
Francisco, U.S. SF(M)-676. 


Desicner-Construction, M. ASCE, MSCE, 
age 36. Seven years design supervisor, project en- 
gineer on roads, buildings marine structures, 
water supply, home sites, utilities; oil company ; 
four years’ bridge design, road and building con- 
struction for consulting engineers. $14,400. Prefer 
Midwest, Southwest, Foreign, West. SF(M)-411. 


Saves, Estimate, A.M. 
ASCE, CE, age 32. Five and a half years’ sales, 
estimate, contract, prepare shop drawings; con- 
struction specialties, industrial and commercial 
projects, three and a half years’ field engineer, 
power plant construction; one and a half years’ 
office engineer, write construction contracts, spec- 
ifications and construction schedules; power 
plant construction. $600 per mo. Prefer Arizona. 
SF(M)-405. 


Desicn, Sors, Teach—Founpation, Consrruc- 
tion, A.M. ASCE, CE, age 31. Four years’ de- 
sign, layout, inspect construction of pump houses, 
reservoirs, docks, valve pits, retaining walls, 
roads, charge survey party and soils lab; water 
supply. Eight months engineering aide, new and 
modified airbase facilities. One year instrument- 
man; airbase construction. $700 per mo. Prefer 
Southern California, Foreign. SF(M)-386. 


Assistant Fietp A.M. 
ASCE, CE, age 26. Three years’ reports, con- 
tracts, budgets for construction and development 
of Navy facilities, USN (Completed). $6,300 
Prefer San Francisco Bay Area, Pacific Coast. 
SF(M)-374. 


MANAGER, HyYpRAvLics, 
Hicguways, M. ASCE, Licensed CE, Calif., ag 
52. Twenty-six years manager of operations, wa- 
ter and power, public works. $700 per mo. Prefer 
Southern California, West. SF(M)-289. 


Positions Available 


SUPERINTENDENT to manage shop for structural 
steel fabricator and vessel builder. Must know 
metal fabricating, machining and all kinds of 
welding processes, Engineering graduate preferred. 
Requires energetic person with leadership ability 
and cost consciousness. 150 shopmen. Salary open. 
Location, East. W-7092. 


ASSISTANT Proressor of civil engineering, to 
teach fluid mechanics; M.S. in civil engineering 
required. Apply by letter giving personal record 
and minimum acceptable for nine months salary. 
Location, Midwest. W-7348. 


Junior Sanitary ENGineer with some experience 
in construction; several years of work experience 
required. Company will provide some training in 
the phases of work as municipal consultants spe- 
cializing in hydraulic and sanitary design and con- 
struction, Location, upstate New York. W-7376. 


Facitities ENnoineer, degree in either civil, me- 
chanical or business engineering; Master’s degree 
in business administration desirable. Must have a 
broad background in business operations and fi- 
nances, Will work in department whose function 
is to study, evaluate, make economic comparisons 
of various alternate approaches, determine final 
costs within close limits and finally recommend to 
top management the course of action for the 
company’s short and long range manufacturing 
expansion program. Salary open. Company will 
pay moving expenses. Location, upstate New 
York. W-7393(a). 


for structural engineering department 
of a firm of architects-engineers; junior, senior 
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designers and design draftsmen and draftsmen. 
Salaries open. Location, South. W-7407. 


Construction Encrneer, with a thorough knowl- 
edge of estimating, expediting and office practice 
in the fields of industrial, commercial and institu- 
tional building. Knowledge of concrete construc- 
tion as applied to buildings particularly desirable. 
Permanent position with an old established con- 
struction firm; excellent opportunity. Salary, 
$7,500-$9,000 a year. Location, eastern Pennsyl- 
vania. W-7408. 


Instructor for civil engineering department, 
with Master’s degree, to teach reinforced concrete 
and related subjects, Will consider applicant with 
no experience. Salary, to $6,500 for nine months. 
— September 1959. Location, Midwest. 

-7413. 


Propucr Manacer, civil or structural engineering 
graduate, with at least five years’ estimating and 
field sales experience covering roof decking or 
allied products. Some traveling. Salary, $7,200- 
$7,800 a year. Location, Midwest. W-7415. 


Prosecr Manacer, civil graduate, with at least 
ten years of supervisory heavy construction ex- 
perience including dams, retaining walls, excava- 
tion, etc. Salary, $9,100-$10,400 a year, plus 
expenses. Location, upstate New York. W-7427. 


> CONSTRUCTION SUPERINTENDENT, with experience 
in concrete construction, particularly as applied to 
flooring and decking. Salary open. Location, New 
York, N. Y. W-7443. 


Design ENGINeEeRS, graduate mechanical or civil, 
for the design, construction, maintenance and 
: modification of a variety of mineral processing 
plants, from smal] pilot plants to full scale in- 
stallations. Work requires engineering ability in 
many fields with responsibility assigned as rap- 
idly as individual capability will permit. Excel- 
lent opportunities for advancement. Salary com- 
mensurate with experience and _ responsibilities. 
Location, South. W-7444. 


CONSTRUCTION SUPERINTENDENT with at least ten 
years’ excavating and heavy construction experi- 
ence including water front pier work and sewage 
disposal plants. Salary, $17,000 a year, plus bonus. 
Location, central New Jersey. W-7457. 


INsTRuCTOR in civil engineering. Salary dependent 
upon qualifications; eight and a half month col- 
lege year. Location, Pennsylvania. W-7546(b). 


Junior Civit Encrneer, graduate, with one to 
three years’ experience, preferably in building 
construction and some on the spot estimating for 
large insurance company. Salary, $6,500-$7,000 a 
year. Location, New York, N. Y. W-7547. 


Prosect on PLrant Enoineers, M.E., C.E., E.E., 
Ch.E., with five or more years’ experience, (a) 
Structural, experience on bridges caissons, multi- 
story requiring concrete or structural steel design 
experience, also required—field and construction 
experience. (b) Electrical, with five or more years’ 
experience required; field and construction ex- 
perience desirable, primary power distribution 
systems, control, lighting, interior power systems 
and specification of equipment. (c) Heating, Ven- 
tilating, Air Conditioning, five or more years’ de- 
sign experience on process type ventilation, air 
handling and heating; pressure, temperature and 
humidity controls, hot water and steam heating 
systems, refrigeration. Salaries open. Employer 
be pay placement fee. Location, Chicago area, 
3-7447, 


Som Enoarneer, B.S.C.E., Geology or associate 
fields; two years’ experience in highway materials 
testing, know soils, highway materials and testing 
procedures, Will direct laboratory testing of soils 
proposed for highway construction. Three techni- 
cians supervising. Carry on special laboratory 
studies of soils for cement stabilization, occas- 
ional travel; no car required. Salary open. Em- 
ployer will negotiate fee. Location, Chicago area. 


+= 


Civi. Enatneer, (Soils Mechanics), B.S.C.E. or 
Soils Engineering. Three years’ professional engi- 
neering, at least two of which was in soils work. 
Will plan and develop complete soils and founda- 
tions studies, design and reports for assignments 
of navigation and flood control projects. Travel 
and transportation to duty station may be paid 
if selected. Salary, $7,510 a year. Employer will 
pay placement fee. Location, Missouri. C-7505, 


Desicn-Warter Supp.ty System, CE or equivalent. 
Able to design distribution systems including 
storage, pumping and water treatment services for 
all purposes. $670-750 per month. SF(P)-4440-a 


to Engineers as 


Sales Engineering 
Careers in Foreign Trade 


CATERPILLAR 
TRACTOR CoO. 


The World's Leader in the field of crawler tractors, motor 
graders, diesel engines and earthmoving equipment offers: 


Rewarding Opportunities 


Civit Drarr-Water Supety Systems, 8-9 years’ 
experience on streets, sewers, maps; good on ink 
or pencil, $575-600 per mo. For consultant, San 
Francisco Peninsula, SF(P)-4440-b 


Facruitres CE or 
architectural training, qualifications to assist in or 
carry out office and field work including some 
drafting, preparation of specifications, inspection 
of construction, progress on new or maintenance 
construction; able to deal with contractors, archi- 
tects subcontractors and represent the employer in 
the construction and modification of buildings 
and services on airfield installation. $475-700 per 
= For aircraft company. San Francisco, SF(P)- 


Sates-Concrete Speciatties, CE or construction 
background, under 35, technically qualified by 
construction experience to advise and handle con- 
tacts with contractors, construction engineers, de- 
signers in selection, use and application of concrete 
specialties (form ties, precase, prestress). Interest 
in “‘hard-hitting’’ technical sales potential; will 
train for 90 days. For distributor of nationally 
advertised products. Car furnished. $450 for 3 
months training; then salary and expenses plus 
3% commission and bonus—$650 up per mo, San 
Francisco and San Mateo Counties. SF(P)-4429 


Orrice, Sanitary, recent CE 
graduate, four to five years of experience in gen- 
eral field of civil engineering. For consulting en- 
gineer engaged in hydraulics and municipal work, 
water systems, hydraulic structures, dams, irriga- 
tion canals, etc. Salary depends on experience, 
Discuss payment of placement fee with employer. 
Northern California, SF(P)-4184 


SraucruraL DesigN-INpusTRiAL, COMMERCIAL 
Buiornes, Prefer CE, age open, with California 
license and several years’ experience designing 
industrial and commercial buildings; to head new 
engineering division to be set up by established 


firm. Salary open. San Francisco East Bay. 
SF(P)-4420 
Hypravic Desicners—Dams, CE_ preferred, 


with minimum three years’ experience on design 
of earthfill dams, spillways, gates, penstocks. 
Duties, responsibilities and salary depend upon 
applicant’s background. Can use 6 engineers. San 
Francisco East Bay, SF(P)-4417 
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| Rubber 


PIPE 
GASKETS 


“RUBBER-TIGHT”’ TYLOX 
SEALS BY COMPRESSION 


FOREIGN SALES REPRESENTATIVES 


@ All Recognized Engineering Degrees 
@ Experience Preferred — Not Essential 
@ Foreign Language Desirable — Not Necessary 


Comprehensive Training Program 
World-Wide Foreign Assignment 
Liberal Home Leaves 
Foreign Service Allowances 


| SEND RESUME’ TO: | 
John A. Myers —(CE79) 
Technical and Professional Employment 
| | 
| | 
| | 


CATERPILLAR TRACTOR CO. 


Peoria, Illinois 


Heavy-duty, acid-resistant, flexible TYLOX Gas- 
ipe. They are quickly “snapped on” to the A 
quickly coupled into the line. TYLOX 
reduces construction costs by speeding pipe cou- 
pling, and forms a compression seal that stays 
tight for the life of the pipe. TYLOX reduces 
treatment plant costs by preventing infiltration. 
REXON No. 2 PIPE COATING is a synthetic 
hard rubber which vulcanizes to pipe by catalytic 
action, not by evaporation which causes pin-holes. 
REXON No. 2 protects concrete pipe from dete- 
rioration by hydrogen os gas, oils, greases 
and solvents. WRITE FOR MORE DETAILS, 


HAMILTON KENT MANUFACTURING CO. 


Kent, Ohio ORchard 3-9555 
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intervals aroun 


— as in all types of buildings 


i Roll Doors, installed at 
Kinnear Rolling ‘ huge dame 


Door efficiency calls 
Kinnear Rolling Doors 


With no internal supports of any 
kind, yet big enough to enclose a 
football field, this giant geodesic 
dome houses a railroad car repair 
shop of the Union Tank Car Co., 
in Baton Rouge, La. 


And here, as in all types of 
buildings, Kinnear Rolling Doors 
provide up-to-the-minute door 
efficiency. 

They open straight upward and 
clear the entire doorway, coiling 
compactly above the opening. Sur- 
rounding floor, wall and overhead 
space, inside and outside the build- 


ing is always fully usable whether 
the doors are opened, closed, or 
in action. This promotes full use 
of hoist, crane, conveyor, and lift- 
truck equipment. 


Their continuous all-metal cur- 
tain gives extra protection against 
intruders, vandals, troublemakers, 
wind, weather, and fire. 


Every Kinnear Door is Regis- 
tered. Full details of all parts are 
kept permanently in Kinnear’s fire- 
proof vaults. Parts are always re- 
placeable. Your Kinnear doors will 
never be “orphans”. 


For maximum durability Kin- 
near’s special hot-dip galvanizing 
coats the entire curtain with a full 
1.25 oz. of pure zinc per square 
foot of metal (ASTM standards). 


Kinnear Rolling Doors are built 
any size, for old or new buildings, 
with motor, manual or mechanical 
operation. Write for information. 


The KINNEAR Mfg. Co. 
FACTORIES: 
1080-90 Fields Avenue, Columbus 16, Ohio 


1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Agents in All Principal Cities 


Saving Ways in Doorways — 


Non-ASCE Meetings 


American Public Works Association. 
Annual congress and equipment show in 
Seattle, Wash., September 20-23. Re- 
quests for registration forms and addi- 
tional information should be addressed to 
the American Public Works Association, 
1313 East 60th Street, Chicago 37, IIl. 


American Society of Mechanical En- 
gineers—American Institute of Electrical 
Engineers. Jointly sponsored National 
Power Conference at the Muehlebach 
Hotel, Kansas City, Mo., September 28- 
October 1. Information about the con- 
ference, hotels and advance registration 
available from L. 8. Dennegar, Director 
of Public Relations, The American So- 
ciety of Mechanical Engineers, 28 West 
39th Street, New York 18, N. Y. 


American Society for Testing Materials. 
Third Pacific Area National Meeting and 
Apparatus Exhibit at the Sheraton- 
Palace Hotel, San Francisco, Calif., Octo- 
ber 11-16. For details write to the Ameri- 
can Society for Testing Materials, 1916 
Race Street, Philadelphia 3, Pa. 


Institute of Traffic Engineers. Twenty- 
ninth annual meeting at the Commodore 
Hotel, New York, N. Y., September 13- 
17. Further information is available from 
the Institute office at 2029 K Street 
N. W., Washington 6, D. C. 


American Water Works Association. 
Annual conference in San Francisco, 
Calif., July 12-17. Address queries to the 
American Water Works Association, 521 
Fifth Avenue, New York 17, N. Y. 


Maryland-Delaware Water & Sewage 
Association. Annual Water & Sewage 
Plant Operators Short Courses in spon- 
sorship with the Chesapeake Section of 
the AWWA, Delaware State Board of 
Health, Maryland State Department of 
Health and the District of Columbia 
Health Department at the University of 
Maryland, College Park, Md., September 
8-10. Requests for complete programs for 
the courses will be available about Au- 
gust 1 and should be sent to the Mary- 
land-Delaware Water & Sewage Associa- 
tion, 2411 N. Charles Street, Baltimore 
18, Md. 


National Council of State Boards of 
Engineering Examiners. Thirty-eighth 
annual meeting at the Hotel Roanoke, 
Roanoke, Va., August 20-22. Advance 
registration cards and hotel reservation 
forms should be mailed promptly. 


University of California. First Inter- 
national Conference on Waste Disposal 
in the Marine Environment sponsored by 
the University’s Sanitary Engineering 
Research Laboratory and Institute of 
Marine Resources and the California 
State Water Pollution Control Board on 
the Berkeley campus, Dwinelle Hall, 
July 22-25. Application and program in- 
formation available by writing to the 
Department of Conferences, University 
Extension, University of California, Ber- 
keley 4, Calif. 


July 1959 * CIVIL ENGINEERING 


Even in this ul d desic d Orta ee 
en in this ultra-modern geodesic dome— 
- 
are 
= 
fee 
j 
108 


Recent Books 
(Continued from page 100) 


reinforced concrete construction, this book dis- 
cusses the importance of such joints and gives 
more than 300 examples of the design and con- 
struction of buildings and other structures incor- 
porating them: silos, tanks, swimming pools, 
bridges, harbor works, pipelines, roads, tunnel 
and mine structures, etc. (By Adolf Kleinlogel. 
Wilhelm Ernst & Sohn, Berlin, Germany, 1958. 
272 pp., bound. 34 DM.) 


Deutscher Ausschuss Fur Stahlbau 1908-1958 
Fourth Edition 


The first of the twelve papers in this volume 
discusses the work of the German Committee on 
Steel Construction over the 50 years of its exist- 
ence. The succeeding papers review developments 
within the same period in steel construction ma- 
terials, brittle-fracture problems, buckling theory, 
bridge load and strength analysis, composite con- 
struction, light construction for highway bridges, 
rigid bolted joints, and other topics. (Published 
by Stahlbeau-Verlag-GMBH, Kéln, Germany, 
1958. 150 pp., bound. DM 15.) 


Fundamentals of Engineering Drawing 


The basic aspects of the subject involving the 
use of instruments, lettering, engineering geom- 
etry, and multi-view drawing are given at the 
outset in a revised presentation. In addition the 
chapters on dimensional practices and on welding 
drawing are completely revised and a new chapter 
added on practical sketching. New problems are 
included as are four hundred new illustrations. 
Surface shading is now used to permit rapid vis- 
ualization of three dimensional views and the 
latest ASA and SAE standards are used through- 
out. (By Warren J. Luzadder. Fourth Edition. 
Prentice-Hall, Inc., Englewood Cliffs, N. J., 1959. 
720 pp., bound. $10.00.) 


Library Services 
Engineering Societies Library books may 
be borrowed by mail by ASCE members 
for a small handling charge. The Library 
also prepares bibliographies, maintains 
search and translation services, and can 
supply a photoprint or microfilm a copy 
of any items in its collection. Address in- 
quiries to R. H. Phelps, Director, Engi- 
neering Societies Library, 29 West 39th 
Street, New York 18, N.Y. 


National Conference on the Administration of 
Research, Proceedings 


Proceedings of the 11th Conference held in 
1957, dealing with the management of scientific 
and engineering research and with the utilization 
and career planning of technically trained per- 
sonnel. Beginning with discussions on creativity, 
the book continues with the attitudes and moti- 
vations of scientists and engineers toward their 
jobs, measurement of research accomplishment, 
the size of research and engineering teams, ad- 
ministrative attitudes toward basic research, and 
studies on basic research in the United States, 
Europe, and Russia. (Published by the Pennsyl- 
vania State University Press, University Park, 
Pa., 1958. 163 pp., paper. $4.50.) 


Power Plant Theory and Design 
Second Edition 


A revised edition of the author’s ‘“‘Steam Power 
Plants” that covers the entire range of power 
generating equipment, with particular emphasis 
upon the steam plant as the basic element. While 
giving principal attention to large central power 
station design, the book also discusses the smaller 
industrial plants, as well as gas, hydroelectric, 
and nuclear plants. Recent advances are given in 
the design of such equipment as cyclone furnaces, 
pressurized boilers, and demineralizing equipment. 
The economic aspects of equipment selection re- 
ceive increased emphasis and the proper selection 
of pipe sizes, insulation thickness, heater terminal 
differences, and station pressures and tempera- 
tures are fully discussed. (By Philip J. Potter. 
The Ronald Press Company, 15 East 26th Street, 
New York 10, N. Y., 1959. 710 pp., bound. $10.50.) 
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PROVIDE WATERTIGHT 

_JOINTS CONCRETE 

CONSTRUCTION 


Note Exclusive 
Rib Design 


SPECIFICATIONS 


Specific Gravity ........ 1.28 Max. 
Durometer Hardness ...... 80 + 3 
Tensile Strength....2600 PSI Min. 
350% Min. 


Temperature Range 
from +176°F - —50°F 


Cold Brittl Test 
.. —50°F ASTM D746 —55T 


Chemically resistant to chlorin- 
ated water, salt water, acids, al- 
kalis, sewage wastes, oil, etc. 


Elongation 


SEALTIGHT PVC Waterstops are ex- 
truded from a special PVC compound 
with added plasticizer and stabilizer to 
provide all of the necessary qualifications 
of a true waterstop. The exclusive cross- 
section design features a unique rib that 
has a vertical surface on the leading edge 
and a diagonal surface on the trailing edge 
to provide a tenacious grip to the concrete 
in which the waterstop is embedded . . . 
the special center bulb provides the ability 
for the waterstop to successfully handle 
tremendous pressures caused by concrete 
movements. SEALTIGHT PVC Water- 
stops are strong and flexible . . . on-the-job 
splicing may be accomplished quick and 
easy without special equipment. Ideal for 
installation in concrete structures of all 
types. SEALTIGHT PVC Waterstops offer 
the construction industry the top-quality 
product in its field at a competitive price 
... specify SEALTIGHT PVC Waterstops 
when you want a 100% watertight joint. 


OTHER PRODUCTS 


“‘PREMOULDED MEMBRANE" . . . the industry's 
only TRUE VAPOR SEAL. 

“CORKTITE" impermeable Perimeter Insulation. 
“HYDROMAT" Asphalt Liners. 

Expansion Joints of all types. 

Joint Sealing Compounds. 

Tongue and Groove Centerstrip. 

Air Entraining Agents. 

Concrete Curing Compounds. 


W. R. MEADOWS, INC. 


20 KIMBALL ST. ° ELGIN, ILLINOIS 
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EQUIPMENT, MATERIALS and METHODS 


V-Beam Sheet 


TO SOLVE A LOW-BUDGET CONSTRUCTION 
problem, Honolulu architects McAuliffe, 
Young & Associates used Alcoa V-Beam 
sheet in a single slope for the exterior 
roof and walls of the single-story cafe- 
torium of Kailua Second High School, 
Kailua, Oahu, Hawaii. Beneath the V- 
Beam is a layer of insulation, and an in- 
side finish of perforated aluminum sheet. 

Of rigid frame construction, the cafe- 
torium’s wood structural system features 
purlins on 3%4-ft centers. Due to the ex- 
ceptional structural strength of the sheet, 
the allowable live load of the roof can 
exceed 40 lb per sq ft. 

Perfect. acoustics within the building 
were achieved with the combination of 
perforated sheet and insulation. Ventila- 
tion is provided by vertical jalousie slots 
of varying lengths. Aluminum Company 
of America, CE-7, 1501 Alcoa Bldg., 
Pittsburgh 19, Pa. 


New Coupling Method 

AN ENTIRELY NEW AND IMPROVED meth- 
od of coupling industrial compressed air 
and liquid pipelines is being marketed. 
The result of more than a quarter cen- 
tury of research by the firm which spe- 
cializes in the manufacture of steel pipe 
fittings, Quick Pipe coupling speeds as- 
sembly or disassembly and eliminates the 
need for threading, flaring or flanging pipe 
joints; no tools are needed for assembly. 

The manufacturer claims a saving of 
up to 90% on installation time and labor 
with their sturdy, high pressure snap-to- 
gether couplers. The fittings are designed 
for use on semi-permanent and tempo- 
rary compressed air lines, water transport 
lines, and petroleum or chemical trans- 
port lines. 

The steel couplers are now available 
in 2, 3, 4 and 6-in. sizes for use with 
standard steel I.P.S. pipe or steel and 
aluminum tubing of all gauges. Pipe con- 
tractors and industries can readily con- 
vert their present stocks of steel or alu- 
minum pipe and tubing to Quick Pipe at 
little cost. The couplers are supplied for 
thread-on, weld-on or. press-on installa- 
tion on pipe sections. R. H. Pierce Mfg. 
Co., CE-7, 245 Blair Blvd., Eugene, Ore. 


Radiant Acoustical Ceiling 


THE GENERAL WELFARE OF THE employ- 
ees, as well as operating efficiency, were 
influential in the selection of radiant 
acoustical ceilings for comfort condition- 
ing in the six new buildings housing the 
International Minerals & Chemical Cor- 
poration’s new Administrative & Re- 
search Center in Skokie, IIl. 
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NEW DEVELOPMENTS OF 


Through elimination of radiators, or 
hase board convectors, there is substan- 
tially more usable floor space, an espe- 
cially desirable feature in modern glass 
curtain wall buildings where the absence 
of radiators on the outside or perimeter 
walls is desirable. 

When the radiant ceiling is used for 
cooling in the summer, the operation is 
reversed. Cool water, with the tempera- 
ture kept above the dew point to avoid 
condensation, is circulated through the 
coil, thus cooling the aluminum panels 


Shoulder Spreader 


SPREADS TO TWELVE FEET CAN be made 
easily and accurately with any spreadable 
material including hot mix with the U- 
500 Shoulder Spreader, which attaches 
quickly and easily to any Caterpillar No. 
12 or 112 Motor Grader. A new scientif- 
ically curved blade for “live rolling ac- 
tion” mixes and rolls material out, mini- 
mizing segregation and reducing side 
draft. 

Depth of spreads can be adjusted from 
6 inches above to 18 inches below the 
pavement level. Positive manual screw- 
type depth control adjustment elimi- 


INTEREST AS REPORTED BY MANUFACTURERS 


which then absorb radiant energy from 
the objects and occupants of the room 
and helps maintain a comfortable envi- 
ronment, 

This radiant ceiling is notable for the 
lack of maintenance it requires. The 
aluminum panels are finished in baked 
enamel, easily cleaned, and’ may be re- 
finished at any time without impairing 
the ceiling’s comfort conditioning efficien- 
cy. Burgess-Manning Co., Architectural 
Products Div., CE-7, 5970 Northwest 
Highway, Chicago 31, IIl. 


nates blade creeping, providing precise 
and simple depth control. 

The U-500 features four wheel suspen- 
sion with solid rubber tires providing 
rigid support and stability. All wheels are 
adjustable, permitting varying the ma- 
chine height from the pavement. Convey- 
or height can be matched to dump truck 
gate heights in this manner, for rapid 
material movement. 

The quick detachable hitch design of 
the spreader provides rapid hook-ups to 
the grader and also weight transfer. The 
entire rear weight can be transferred to 
the motor grader. ULMac Equipment 
Co., Inc., CE-7, El Paso, Illinois. 


U-500 


Power Strapping Machine 


THE MODEL M20 POWER STRAPPING ma- 
chine employs a straightforward mechan- 
ical design with power supplied by a 
standard electric motor. The service and 
maintenance complications of hydraulic 
or pneumatic control and power systems 
are avoided. 

There is quick, stepless adjustment of 
strap tension from 50 lb minimum to the 
maximum tensile strength of the strap for 
most sizes; maximum tension with a 3- 
hp motor is 1600 lb. 

Strap tension is applied smoothly with- 


out impact, regardless of the stiffness or 
hardness of the bundle, permitting light 
gauge strap to be applied to bundles with 
sharp corners. 

There are no limitations on the shape, 
size or firmness of bundles and packages 
that may be strapped. The stretching 
wheel is of the self energizing type re- 
quiring no adjustments. No movement of 
the bundle or package relative to the ma- 
chine is required during the strapping cy- 
cle. Vital working parts are protected by 
a sealed housing and operate in a bath of 
oil. Signode Steel Strapping Co., CE-7, 
2600 N. Western Ave., Chicago, Ill. 
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Twin 1000-barrel Heltzel Cement Plants 
are partitioned into four compartments to 
handle up to four types of cement and fly 
ash. All compartments are loaded by a 
common elevator. 


twin two-stop 
manual plant 


be handled and different 

_ mixes can be batched at the same > ti 

bya single batch crew. 

Aside from the production advantages 
_ Marion is able to handle both plants — 
a single material handling system 

One belt conveyor services all eight 

compartments of the two 400-ton ag- 

gregate plants through an ‘eight-position 
rotary spout. The four compartments of © 
the two 1000-barrel cement plants are 
fed by a single elevator through an in- 
genious system of flop gates. All batchers 
are controlled from one platform. 

The results: Marion charged 30 truc 
with aggregate and cement in 35 minutes. 

A six-yard (19,000 Ibs.) aggregate batch 
was cycled in 45-seconds and a six-yard_ 
cement batch in 55-seconds. ‘This fron 
standard manual controls. 

If you’re not now getting this kind 
plant performance why not contact your 
Heltzel representative for the last word 
in modern batching technique. 

Write today 


THE HELTZEL STEEL FORM 
AND IRON COMPANY 


4 
By teaming two standard Heltzel batch- 
plants Marion Ready Mix, a leading j 
Pittsburgh concrete supplier, is able to 
the high speed production they re- J 
quire during rush periods. Utilizing d 


*The Bridge Division of the 
State of Texas Highway Dept. 
uses Kern Instruments 


WORLD FAMOUS FOR 
Working Speed 
Operational Simplicity 
Accuracy & Economy 


(with optical 


THEODOLITE 


© Exceptional portability and 
precision. 

@ Readings automatically... 
AT A GLANCE. 

© Direct reading to 10”. Estimation 
to 1”. Average working accuracy 
—3-4 secs. 

© Can be used with electric 
lighting unit for night work. 


Write tor Brochure DK 518 °4 
PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


fa) The FINEST in 


120 Grand St., White Plains, N. Y. ; 


EQUIPMENT, MATERIALS and METHODS 


(continued) 


Lightweight Trailers 


A NEW SERIES OF LIGHTWEIGHT, rear 
loading semi-trailers fabricated with USS 
“T-1” Steel has been announced. The new 
units are available in tandem and 3-axle 
models with capacities from 32 to 40 tons. 
All load carrying members are fabricated 
with the “T-1” Steel, which cuts from 
1500 lb to 5000 Ib from the weight of the 
trailers, resulting in less deadweight, 


Less Deadweight 


greater legal load capacity, less wear and 
tear on the tractor. 

Standard equipment includes the light- 
weight, high-strength, full width or nar- 
row gooseneck, rubber-mounted axle sus- 
pension and longitudinal decking. Option- 
al arrangements include sloping after- 
deck, landing legs and ex‘ra width and 
length platform. Hyster Co., Martin 
Trailer Div., CE-7, Kewanee, Il. 


New Waterstops 


A NEW AND COMPLETE LINE of water- 
stops for construction purposes has been 
introduced. Made from polyvinylchlo- 
ride, the Waljohn waterstop offers not 
only great cost savings advantages over 
rubber, copper and other metal water- 
stops, but a new design has been created 
to allow for maximum movement as the 
concrete shrinks, expands or contracts. 

This design, an inverted “V” heavy cen- 
ter cross-section, is said to offer far great- 
er movement than the old style “U” 
shape. The company points out that a 
“V” shape can more naturally follow the 
foundation shifts, because it will flatten 
into a straight line without stress, or it 
can be pinched together without the ex- 
cess bulk and cracking which would re- 
sult if the same operation were per- 
formed on the “U” waterstop. This design 
improvement over existing waterstops 
results in a greater life-span for the wa- 
terstops, the manufacturer states. Wal- 
john Waterstop, Inc., CE-7, 435-9 88th 
St., Brooklyn 9, N. Y. 


Loader-Digger Combination 


A HEAVY DUTY FRONT END LOADER and 
lightning detach power digger employing 
a common sub-frame and powered from 


a single Hydra-Loop hydraulic system 
have just been introduced. 

The combining of these two important 
pieces of construction equipment has 
been made even more effective with the 
development of an integrated hydraulic 
system designed to permit the operation 
of digger and loader simultaneously. This 
exclusive system has a full flow filter lo- 
cated on top of a new style fender tank, 
with built-in relief valve and dirty filter 
indicator for improved efficiency and ease 
of maintenance. 

The new loader has a breakaway ca- 
pacity at the bucket lip of 5000 lb and 
a full lift capacity of 2500 lb on Ford In- 
dustrial and Fordson Power Major trac- 
tors. With the series 601 and 801 Ford 
and Fordson Dexta tractors, the loader 
has a breakaway capacity of 4000 Ib and 
a lift capacity of 2000 lb. In addition, the 
loader utilizes the same heavy duty sub- 
frame as the improved Sherman power 
digger to eliminate the need for an indi- 
vidual sub-frame. And the digger can be 
detached in two minutes without the use 
of special tools, freeing the tractor for 
other uses. Sherman Products, Inc., CE-7, 
3200 W. 14 Mile Rd., Royal Oak, Mich. 
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| SPECIFY RODNEY HUNT | 
| HY-Q SLUICE GATES sorrom ‘ccosure 
: and get these 6 design advantages | 


Sluice Gates === | : 

Maximum 
Hydraulic 

Gradient 


In most water control projects—especially 
in filtration and sewage treatment plants— 
every fraction of a foot of head is of great 
importance. With the conventional sluice 
gate (left of diagram) the raised sill means 
a sacrifice in pressure. The Rodney Hunt 
HY-Q Sluice Gate installed flush with the 
invert (right of diagram) fully utilizes 
every inch of effective head available to 


provide greater Gachenge. The many advantages of the Rodney Hunt HY-Q 
Sluice Gate derive from the design of the resilient 
seal fastened to the bottom of the disc as illustrated 
at the left. This seal extends the full width of the disc 
and provides a cushioned closing at the stop bar flush 
with the invert. This flush-bottom closure assures — 
1. maximum flow — 2. complete drainage without 
pumps or piping — 3. elimination of silt and debris 
problems—4. maximum hydraulic gradient—5. lowest 
possible invert—and—6. construction economy. 


In brief, the HY-Q gate offers unmatched design flexi- 
bility and construction economy for water control 
projects...with hundreds of gate sizes available from 
6” x 6” to 144” x 144” and larger to meet your spe- 
cific design requirements, 


HY-Q The sluice gate 
with flush-bottom closure 


—T> HY-Q SLUICE GATE 


a product of 


| 

| 


a Se Water Control Equipment Division 
~~ 86 Water Street, Orange, Mass. 
Serving water control engineers with equipment and engineering 
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MATERIALS 


and METHODS 


Stereomat 


A NEW INSTRUMENT CALLED A Stereo- 
mat, which automates the production of 
maps from aerial photographs, will per- 
form automatic profiling and semi-auto- 
matic céntouring. 

This instrument has great possibilities 
in many fields which require fast, accu- 
rate mapping service. It could lead to a 
process for making completely restituted 
or corrected aerial photographs on a pro- 
duction basis, which might eliminate the 
need for conventional maps in many 
cases, thereby opening a whole new con- 
cept of aerial photogrammetry. 

The Stereomat will also greatly simpli- 
fy highway profiling, cross-sectioning, 
stereo-triangulation, preparation of ter- 
rain models, and computation of earth- 
work quantities. Its use will result in sub- 
stantial savings in the cost of highway 
construction. 

The new device is more reliable than 
the human eye and hand, and it speeds 
the production of contour lines at least 
five times, the manufacturer states. Oper- 
ators will still be required for Stereomat- 
equipped plotters. Since they will be re- 
lieved of the mechanical drudgery of con- 


KERRIGAN Weldforgea 


GRATING & 


(continued) 


touring, however, they will be able to 
concentrate on problems requiring inter- 
pretation and judgment. Benson-Lehner 
Corp., CE-7, 11930 W. Olympic Blvd., 
Los Angeles 64, Calif. 


Bin Level Indicator 


A NEW, AUTOMATIC BIN LEVEL INDICATOR, 
especially suited to applications where 
corrosion and chemical action may be fac- 
tors, has been introduced. A super-sensi- 
tive response mechanism effective for use 
with light materials without affecting its 
performance with heavy materials or for 
general purposes, it is offered in both 
standard and explosion-proof models with 
ULL. label. 

Named the Auto-Bin-Dicator, it differs 
from related units in the line in that the 
entire body is heavy aluminum castings 
and the diaphragm is stainless steel, mak- 
ing it corrosion resistant, even when it 
is installed in a suspended central position 
in the bin, completely enveloped by ma- 
terial. 

The controlled movement of the spring- 
loaded stainless steel diaphragm and the 
sensitivity of the switch mechanism make 


ECONOMY and SAFETY 


To give you an extra margin of safety Weld- 
forged Grating’s spiral bors alternate right and 
left and are slightly raised above bearing bars. 
One-piece units are match-marked for easy in- 
stallation. Send now for free catalogs on both 


steel and aluminum grating. 
Write Dept. CE-7 


KERRIGAN IRON WORKS CO. 


Noshville 2, Tennessee 
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the indicator extremely responsive to 
changes in pressure of materials, and it 
functions as effectively in controlling lev- 
els of light, low density materials as it 
does when handling heavy, dense, coarse 
or abrasive materials. Bin-Dicator Co., 
CE-7, 13946-45 Kercheval, Detroit 15, 
Mich. 


Liquidfluxer and Liquidflux 

THE NEW LIQUIDFLUXER FEATURES A 
constant unobstructed flow of flux, main- 
tained without the use of wicks to clean 
or to replace. There are no shutdowns of 
operations for replenishing the flux sup- 
ply. A separate valve is provided for out- 
let, inlet and bypass of the gas, enabling 
the exact amount of flux desired for any 
brazing operation. A quick glance at the 
non-clouding liquid level gauge reveals 
the exact amount of flux in the fluxer at 
all times. 

The new improved Liquidflux is vapor- 
ized and inducted into the gas stream 
automatically as required, and passes 
through the welding torch into the flame. 
No special torch is needed. Inasmuch as 
the correct amount of flux is used auto- 
matically, no crystaline residue is formed, 
therefore, no after-cleaning of the metal 
part is required. As the flame contacts 
the metal part the flux in the flame cleans 
and fluxes the parent metal for brazing, 
therefore no precleaning is required. 

Liquidflux may be used for brazing 
non-ferrous metals to steel and iron, and 
for welding of copper, brass, bronze, cast 
iron and malleable iron. Silver soldering 
operations are greatly improved with the 
use of Liquidflux when used in conjunc- 
tion with regular silver solder flux. The 
Sight Feed Generator Co., CE-7, 38 E. 
Third St., West Alexandria, Ohio. 


Pre-Print Paper 


THE MANUFACTURER STATES THAT THIS 
innovation in technical papers provides a 
pre-print of recurring typical details, ba- 
sic standards, title block information, bills 
of materials, legends and symbols. In ad- 
dition, optional items of frequent recur- 
rence are printed in the “Fadeout” proc- 
ess on Pre-Print paper. When desired 
to appear in the final printing, pre-print- 
ed details are simply pencilled or inked 
over. 

Pre-Print is printed on Clearprint 
#1000H or 1020 paper with “Fadeout” 
lines on the reverse side permitting re- 
peated erasures without destroying the 
guide lines. It gives draftsmen and engi- 
neers a head start and saves drafting and 
lettering time. “Fadeout” lines complete- 
ly disappear when drawings are made in- 
to blue prints. Clearprint Paper Co., 
CE-7, 1482—67th St., Emeryville, Calif. 
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EQUIPMENT, 


MATERIALS 


and METHODS 


Portable Corrosion Tester 


A NEW LIGHTWEIGHT CORROSION TESTER 
that reads directly in micro-inches of cor- 
rosion has been designed to meet the 
needs of the industrial, scientific and en- 
gineering fields to help control the six- 
billion dollars worth of damage done an- 
nually due to corrosive elements. 

Uses for the Corro-Dex corrosion tester 
include corrosion testing in paper and 
pulp plants, chemical manufacturing, 
plastic industry, oil well piping; cathodic 


Lightweight 


protection of marine structures; tanker 
corrosion; corrosion in storage tanks and 
engines and determining the current den- 
sity for minimum cathodic protection. 

The unit is battery operated and ap- 
plies AC current to the probes, eliminat- 
ing polarization and undesirable side ef- 
fects. A single knob controls a sensitive 
transistorized bridge circuit which works 
on the null principal with only one dial 
adjustment necessary for all readings. 
Soiltest, Inc., CE-7, 4711 W. North Ave., 
Chicago 339, Ill. 


Durable Plastic-Base Paint 


HIGHLY SUCCESSFUL PERFORMANCES 
over the past 12 years by swimming pool 
paint based on Bakelite viny] resin have 
dictated use of the coating to protect a 
large pool in Pennsylvania. 

Inspection of more than 30 previous 
pool applications, along with extensive 
chemical, abrasion and exposure tests, 
proved the plastic-base Amercoat paint 
provides superior resistance to corrosion 
and chlorine attack. These advantages 
show Amercoat vinyl paints to be su- 
perior to other types of coatings, ac- 
cording to pool fabricators, Benson En- 
gineered Products, Inc., Cranston, R. I. 

Inspection of the other pools installed 
by the fabricator and coated with the 
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same material, revealed that after a year 
of service, only 10% required any main- 
tenance and that, despite excessively 
rough usage, consisted only of minor re- 
touching. The remaining 90% of the 
paint jobs were still in excellent condi- 
tion and should last at least another year 
before a clean fresh coat is applied over 
the original coating. Union Carbide Plas- 
tics Co., CE-7, 30 E. 42nd St., N. Y., N. Y. 


Precision Circle Cutting 
Attachment 


A NEW PATENTED TOOL, costing about 
one-tenth that of large complicated ma- 
chines, is being manufactured for cutting 
precision holes and various shapes in 
thick metal plate. Developed for use by 
the U. S. Navy, the Or-O-Co precision 

(Continued on page 116) 


for a wise investment specify a NATIONAL pool... 


life-time pool investment . . 


_ durable as a wall of rock... 


assembled quickly and at lower cost with National's unique 
prestressed interlocking concrete units into a triple wall capable 
_ of withstanding the severest temperature and other stresses 


a trouble-free pool installation . . _ sparkling as a mountain brook 
operated continuously with fully automatic National controls 
and equipment that assure the lowest possible operating expe 


NATIONAL pools . . . specified by architects and engineers 
for America’s finest country club, community, hotel, s 


and military pools . . 


. widely approved by State Boards of Health 


roduced in a wide range’ of sizes and shapes to meet your needs .. 
ully equipped as required with all filters, heaters, underwater 
lights, skimmers, chlorinators, fittings, vacuum cleaners, 
diving boards, safety equipment and other accessories . 


services of our specialized and experienced | 
engineering staff are available to you upon 


| NATIONAL POOL EQUIPMENT CO. 


| P.O. Box 1101, Indianapolis, Ind. 
| Please send information on National Prestressed Pools 


| city 


| 
| am interested in: BUILDING A | 
(1) ~FRANCHISE EQUIPMENT Ficters | 
| Name | 
| Company | 
| Address | 
Zone State | 

CE 


115 


> 
| 
| _ | 
| 
2 | 
| 
4 \\ 
é 
equipment co. 
Sales offices in. rincipal cities 


* HARTSVILLE, S. C. 


Fast 


e 


200 East Ohio Building, Chicago. Baranick-Conte & 
Assoc., architect; Dyson, Berg G Salveson, general 
contractor; David B. Cheskin G Co., engineer. 


Use low-cost, easy-to-handle 
SONOCO 


Sonotube, FORMS 
to speed construction, reduce cost 


Ninety-five round columns of concrete provide vertical support for 
this downtown Chicago office building. To save time, labor, and 
money, the columns were formed with low-cost, patented “A” coated 
Sonoco SonNoTuBE Fibre Forms. 


Flexible in use, Sonoco Fibre Forms can be sawed to fit specific job 
requirements. Integrate with slab forms, punch for conduits or bolt 
anchors, or use to form obround or half round columns. 


Lightweight and easy to handle, Sonoco Sonotuse Fibre Forms re- 
quire only minimum bracing and strip quicker, finish easier . . . 
provide the fastest, most economical way to form round columns of 
concrete. 


Choose from 3 types: Seamless (premium form for finished columns), 
“A” coated (standard form for exposed columns), and wax coated. 
Sizes from 2” to 48” I.D. Order in required lengths or standard 
lengths of 18’. 


See our catalog in Sweet's 
For Complete information, write 


* LA PUENTE, CALIF. 


* FREMONT, CALIF. 

* MONTCLAIR, N. J. 
AKRON, INDIANA 
* LONGVIEW, TEXAS 
* ATLANTA, GA. 

* BRANTFORD, ONT. 
* MEXICO, D.F. 3650 
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cutting tool attaches to any acetylene 
cutting torch for such applications as 
cutting holes through metal walls and 
decks for pipe and electrical conduit. 
Squares, rectangles, and odd-shaped 
holes and solid figures can also be ac- 
curately formed for welding fabrication. 
Because of the tool’s small size it will 
operate in confined spaces, heretofore usu- 
ally performed by laborious and expen- 
sive free-hand cutting. Ideas, Inc., CE-7, 
214 Ivinson Ave., Laramie, Wyoming. 


Bridge Column Forms 


DESIGNED PRIMARILY FOR USE IN bridge 
and overpass construction, the Bridge 
Column Forms are ideal for all types of 
heavy construction where sturdy columns 
are needed, and are also adaptable to 
other uses, such as the forming of pier 
nosings. For this purpose, they are com- 
bined with regular EFCO Forms, the lat- 
ter being used to form the sides of the 
pier. 

Easy-operating plate clamps are uti- 


Easy Stripping 


lized on both horizontal and vertical 
joints; the clamps used vertically are for 
fast erection only, to save valuable crane 
time. After the crane used in the column 
form erection has been moved to other 
productive work, bolts are then placed 
and tightened to provide full strength of 
form design. 

Since the forms are precision-made, 
stripping is easy. A crane simply lifts off 
the form vertically as though it were a 
sleeve. Economy Forms Corp., CE-7, Box 
128-G, Highland Park Station, Des 
Moines, Iowa. 


July 1959 * CIVIL ENGINEERING 


; 
age 
{ 
| 
| 
} 
= 
~ 
Pg? 
| 
| 
| 
% 
| 4 
| 
| ‘ 
| 
| 
| 


WASHINGTON 
ALUMINUM 
FLOORING 
FITS EVERY 
REQUIREMENT 


RAISED PANEL FLOORING 


Wherever equipment for industrial processing 
data handling and computing must be installed, 
specify hingt Alumi raised flooring. 
Cateute can be made anywhere without weak- 
ening panels. Weight is ogee as desired with 
deflection less than 1-360th of span. Panels easily 
lifted with simple suction device. Maintenance- 
free. Cabling, ducts beneath panels are easily 
accessible. 


NON-SKID FLOORING 


Wherever safe: footing/.is' desired, here’s the 
answer. Upset design provides non-skid traction 
in all directions even under wet or greasy condi- 
tions. Exclusive I-Beam design%rivals structural 
strength of steel at a fraction of the weight. Can 
be fabricated to any length or width; for any 
weight load. 


Send for Free Fact Brochure 


WASHINGTON ALUMINUM 
COMPANY, INC. © Dept. 327 
Baltimore 29, Maryland 
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Logging Lift Truck 


ALTHOUGH DESIGNED PRIMARILY TO MEET 
current demand for heavy-duty equip- 
ment for fast handling of logs and lum- 
ber, the Hydra-Stack also has a broad 
potential field of other applications, such 
as in railway work or wherever extra pow- 
er and ruggedness are major considera- 
tions. 

To match its over-all huskiness, this 
truck is powered by a new Hercules li- 
quid-cooled gasoline engine which has 


Four-Wheel Drive 


298-cu in. displacement and develops 260 
ft lb of torque at 1500 rpm and 92 hp at 
1800 rpm. Among the special features of 
this engine are center spark plugs and 
separate intake and exhaust manifolds. 

The Hydra-Stack also features a lifting 
capacity of 16,000 to 24,000 lb, four-wheel 
drive, four-wheel brakes, power steering, 
four speeds forward, four speeds reverse, 
88-in. wheelbase and a short turning ra- 
dius. Patrick Equipment Co., CE-7, 1250 
Charles St., Vancouver, B. C. 


Scrap Handler Attachment 


A 1200-LB CAPACITY, HYDRAULIC SCRAP 
handler attachment capable of dumping 
at a height of 7 ft has been developed. 
High capacity of the claw-like unit per- 
mits handling large loads of lathe turn- 
ings, light gauge blanking scraps, bales, 
hides, strips or other objects that do not 
easily conform to normal bucket type 
handling. 

The attachment’s hydraulic dumping 
action and high reach allow for loading 
this material into normal open truck car- 
riers or collecting it in tall, space-saving 
containers or piles. 

The attachment itself consists of three 
components: seven rigid, carrying forks 
welded to a 48-in. wide carriage; four, 
more widely spaced, hydraulically con- 
trolled clamping forks which close against 
the carrying units to hold the load and 

(Continued on page 118) 


NO-LEAK 
PUMP 
FOR 
VOLATILE 
FLUIDS 


VERTICAL 
UNIT-LINE 


© No mechanical seal 
to abrade or corrode, 

© Positively will not 
leak fluid or vent 
vapor to atmosphere. 

wherever safety and 
maintenance are 
factors. Takes small 
surface space, 

¢ For installations 
where pump’s supply 
is vented to 
atmosphere, 

© Developed for Atomic 
Energy Commission 
for handling 
radioactive wastes. 
Dealers in all 
principal cities. 
Clip coupon for 
specifications and 
colorful bulletin. 


JOHNSTON 


PUMP COMPANY 


A Division of 


The Youngstown Sheet and Tube Company 


Pasadena, Calif. 


JOHNSTON PUMP CO. 
Bin K 
Pasadena, California 


Send me Unit-Line 
Pump Bulletin 


NAME 


ADDRESS 
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separately controlled hydraulic kick-off 
forks which sweep material from the car- 
rying surface in dumping. 

Loads are picked up by ramming the 
attachment into a pile of scrap and then 
hydraulically closing the upper forks to 
secure the load before backing the trac- 
tor shovel from the pile. The Yale & 
Towne Mfg. Co., CE-7, 11,000 Roosevelt 
Blvd., Philadelphia 15, Pa. _ 


Front End Telescopic Hoist 


ONE OF THE OUTSTANDING FEATURES of 
this front end telescopic hoist for 8, 9 
and 10-ft bodies is the ease in which the 
cylinder is attached to the body, a meth- 
od which not only speeds up installation 
but also allows fast, easy detachment for 
any servicing of the hoist in the field. 

The top connection is attached to the 
top of the eylinder before the body is 
installed. Then as the body is let down, 
the cylinder will guide itself into place 
in the cylinder housing. The body is then 
secured from the outside at the top by 
two bolts that fasten it to the weld plate 
that is already attached to the hoist. 


(continued) 


The oil reservoir with these model 
hoists is mounted on the side of the 
frame, making it possible to use a deep 
tank to provide a quieter, cooler, more 
efficient: hydraulic system and eliminate 
the danger of drawing air into the system. 

Other benefits and features include a 
weight savings of from 65 to 90 lb; a 
standard-duty pump with a safety relief 
valve; and fast dumping speed. The hoists 
mount in their own sub-frames to provide 
a rugged, sturdy unit. Marion Metal Prod- 
ucts Co., CE-7, Marion, Ohio. 


Portable Lighting System 


ACCORDING TO THE MANUFACTURER, THE 
Wide-Lite Portable Lighting System is 
excellent for lighting highway jobs, pit or 
quarry operations, shovel areas, cut and 
fill sections, grading and strip mining op- 
erations. With the use of just eight tow- 
ers supporting a total of 24 lights, the 
unit is capable of near daylighting over 
% mile of highway construction. 

The lighting system comes equipped 
with ballast transformers for the Mercury 
Vapor Lamps, Heavy Duty 300 ft or 500 


minimum maintenance. 


TUBULAR RAILINGS 


Pictured is one of the many types of Tubular Railing. 
This railing is made from a combination of standard pipe 
and square and rectangular tubing. Its design offers extra 
strength and durability with many years of service—at 
i For superior design and quality 
construction, specify Tubular Railing on your job. 


SOUDERTON, PENNSYLVANIA 
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Consists of Eight Trailers 


ft conductor cable for connections be- 
tween towers, three Wide-Lite Mercury 
Vapor Lights per tower and six conduc- 
tor cables connecting the ballast trans- 
formers with the lamp. 

It consists of the D311-M Diesel Elec- 
tric Set, eight telescoping towers, eight 
Trailers, six 300-ft long conductor cables, 
two 150-ft long conductor cables, water- 
proof plugs and receptacles for connec- 
tions to the generator and the towers, 
and completely detachable lamp cross- 
arms which can be removed from the 
telescoping towers for easy handling. 
Thompson Tractor Co., Inc., CE-7, 500 
North 28th St., Birmingham, Ala. 


New Glass-Like Coating 


ACCORDING TO THE MANUFACTURER, this 
new Poly-Form non-toxic urethane pro- 
tective coating is reported by enthusias- 
tic users to save constant maintenance 
expense, as it lasts from 4 to 6 times 
longer than conventional coatings, and 
covers 2 to 3 times more area per gallon. 

The coating can be brushed, sprayed, 
rolled or dipped on wood, concrete, metal, 
fiberglass, and fabrics. It retains its beau- 
ty longer (no need for waxing) as the 
glass-like film seals out the destructive 
elements that attack and destroy most 
coatings. It is excellent for boats, swim- 
ming pools, patios, redwood, industrial 
machinery and buildings, floors, and stall 
showers. Poly-Form Mfg. Co., CE-7, P.O. 
Box 305, Escondido, Calif. 
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for fast, 
accurate 


IN-PLACE | 


TESTING of SOILS} 


PRICE $95.00-F.0.B. CHICAGO 


Write for complete 
Catalog of Engineering 
Test Apparatus. 


4711 W. North Ave. + Chicago 39, Ill. | 
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Multi-Application Rake 


THE DESIGN OF THE NEW Multi-Appli- 
cation Rake is the result of years of re- 
search and development of a rake that 
could handle the widest variety of clear- 
ing tasks, including rock and tree remov- 
al, rip-rap sorting and other construc- 
tion, industrial and agricultural work. 

Any Series H Caterpillar D8 Tractor 
equipped with a straight or angling dozer 
can be quickly converted to a high pro- 
duction clearing tool with the addition of 
the rake. The heavy-duty, cast manga- 
nese carbon steel teeth can be equally 
spaced along the all-welded, bar-beam 


Rock and Tree Removal 


frame in any sequence from 5 to 10 teeth, 
thus allowing the user to match soil or 
material conditions, as teeth can be 
spaced to permit wet or hard soil to sift 
through. Each tooth is backed by a steel 
gusset and is curved to give a rolling 
action to the load, reducing tractor ef- 
fort, as well as to exert leverage to lift 
out boulders and stumps. 

The rake has flush-fitting wear caps on 
each tooth which greatly prolong serv- 
ice life. A heavy reinforcing plate in the 
center of the frame also increases pro- 
tection for the tractor’s radiator area 
against snags, limbs and rocks thrown up 
in operation. Fleco Corp., CE-7, P. O. 
Box 2370, Jacksonville, Fla. 


Concrete Fatigue Damage Study 


BELIEVED TO BE THE FIRST to be con- 
ducted in the United States, this inves- 
tigation is to study plain concrete speci- 
mens subjected to flexural stresses of 
varying magnitude and sequence. 

Results of these fatigue tests are ex- 
pected to yield valuable new informa- 
tion about the general behavior of con- 
crete subjected to loads of varying mag- 
nitude followed by rest periods or high 
static overloads. American Machine & 
Metals, Inc., Riehle Testing Machines 
Div., CE-7, East Moline, III. 


Re-new your 
Structures 


GUNITE! 


+ durability 
economy 
flexibility 


@ RESERVOIRS 
@ TUNNELS 
@ GRAIN ELEVATORS 
@ BREAK WATERS 
@ CONCRETE TANKS 
@ FILTER PLANTS 

@ STADIUMS 

@SEA WALLS 

@ PIPE LINES 
@ SEWERS 
@ STACKS 
@ BRIDGES 


estimates, specifications and surveys 
made free of cost to you. write, wire or 
call MElrose 4-8120 


INDIANA GUNITE & 
CONSTRUCTION CO., Inc. 


ENGINEERING — CONSTRUCTION 
226N. Alabama Street ¢ Indianapolis,ind. 


INDIANA GUNITE & CONSTRUCTION CO., INC. 
226 N. Alabama Street © indianapolis, ind. 


Gentlemen: Please have a representative contact me. 
1 om Interested in 


Descriptions. 
MAME. 
STREET.... 


J 
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Sidewalk Canopy Frames 


A NEW PRODUCT HAS JUST BEEN added 
to the company’s line of scaffolding and 
shoring equipment. This item is designed 
to provide a quicker, easier method of 
making sidewalk canopies for pedestrian 
protection around construction sites us- 
ing “Trouble Saver” Scaffolding compo- 
nents. The frames are 7 ft 6 in. high by 
6 ft wide and are composed of tubular 
steel members designed with reinforcing 
sections. 

When assembled with diagonal braces, 
base plates and adjustable legs, a simple, 
yet strong, sidewalk canopy section of 
any length can be achieved. The 7 ft 6 in. 
height provides plenty of headroom for 
pedestrians. Additional sectional scaffold- 
ing may be erected on planking laid 
across the tops of the frames. The Patent 
Scaffolding Co., Inc., CE-7, 38-21 12th 
St., Long Island City 1, N. Y. 


Norman Header 


CONTRACTORS AND BUILDERS IN MANY 
areas have shown more than just ordi- 
nary interest in the Norman Header 


(continued) 


which is now available in smooth, velour, 
and stipple-matt textures. Especially 
made as a masonry bonding unit for 12- 
in. walls, it can also be used by itself for 
8-in. walls. 

The manufacturers say that there are 
three distinct advantages in using the 
Norman Header: it permits a sturdy 
masonry bond in comparison to the metal 
wall type; the face of the Norman Head- 
er unit is the same as the Norman ex- 
terior brick, so the exterior face brick 
does not show any header course; and it 
is made in 8-in. size but can be used 
equally well for 12-in. walls. Adel Clay 
Products Co., CE-7, 101 Ashworth Road, 
West Des Moines, Iowa. 


New Trencher 


A HIGHLY POPULAR MODEL FOR TRENCH 
up to 3 ft wide and down to 6 ft, 3 in. 
deep, the 240 Trencher is now equipped 
with a 12 ft x 2% ft power-shifted, pow- 
er-folded, V-shaped conveyor, which 
provides a constant elevating angle for 
faster, higher spoil discharge, reduces roll- 


How to handle WET ‘JOBS #48 of a series 


Project: 


Power Plant, 
Yankeetown, 
Ind. 


Contractor: 


Traylor 
Brothers 


Owner: 
Aluminum 
Company 
of America 


32 MILLION GALS PER DAY: Griffin’s extra-capacity 
“Aquahog” wellpoints handle extra-heavy ground water flow in 
coarse-layered soil at river’s edge. Multi-stage system is shown 
controlling 27 ft of water in deep open-cut excavation. 


GRIFFIN WELLPOINT CORP. 


SALES RENTAL CONTRACT 


881 East 141st St., New York 54, N 
Hammond Houston Jacksonville West Palm Beach 


In Canada: Construction Equipment Co., Ltd. « 


In Venezuela: Drew Bear & Sons C. A. 


Power-Shifted 


ing and tumbling of spoil, and gives max- 
imum clearance under the digging wheel 
rims, accommodating higher heaped loads 
without clogging. 

As controls for the hydraulic shifting, 
positioning and folding of the conveyor 
are located at his seat, the operator can 
power-shift and power-position the con- 
veyor quickly and easily, without inter- 
rupting other operations of the trencher, 
to dig past poles, trees, fences and other 
obstructions, discharging spoil where re- 
quired. 

The 240’s crawler has double-flanged 
wheels, rollers and sprockets with wide- 
spaced teeth, drives on each end 1% in. 
dia hardened crawler pins, eliminating 
pockets which cause plugging with dirt 
and stones. This double support and 
drive provides greater stability and 
lengthens wear life of the track. Cleve- 
land Trencher Co., CE-7, 20100 St. Clair 
Ave., Cleveland, Ohio. 


Weather Dock Enclosures 


How TO MAKE LOADING DOCK enclosures 
really weatherproof and trouble free was 
a question which arose during the recent 
construction of a 14,000-sq ft warehouse 
extension. 

It was suggested that they be tailor- 
made to assure proper fit and a different, 
completely waterproof and weather re- 
sistant material be used. The material 
selected was neoprene coated nylon, 
manufactured under the trade name 
“Coverlight”. 

After more than one year of operation, 
the dock enclosures have proved well 
worth their initial costs. None of them 
has required any repairs so far, and none 
of them shows any signs of wear and 
tear. On the other hand, they have re- 
sulted in a number of substantial savings 
during loading and unloading operations. 

(Continued on page 121) 
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Some of the savings include: a reduction 
in the cost of heating; spoilage of mer- 
chandise is practically eliminated; em- 
ployees are more comfortable and can 
work more efficiently with less interrup- 
tions; and in cold weather, the enclosures 
prevent freezing of the metal plates bridg- 
ing the warehouse floor and the railroad 
cars, thus eliminating a serious hazard. 
Reeves Bros., Inc., CE-7, 1071 6th Ave., 

< New York 18, N. Y. 


You can obtain accurate sub-surface information with 
the remarkably versatile Acker Earth Auger. Its design 
and built-in features permit speedy earth sampling 
with either large diameter single flight or continuous 
flight augers. The patented hydraulic head permits 
pressing samples or coring with diamond or inexpen- 
sive shot core bits. A rugged built-in hoist is handy 
for driving casing, doing standard penetration tests, 
or hoisting operations. 


Profiles 
Pe 
® Locating Borrow Pits 


Plotting Water and 
Sewer Main 


New Shovel 


NEWEST ADDITION TO THE COMPANY’S 
line of power cranes and excavators is the 


Model 3100, a 2% yd shovel which is 
easily converted to clamshell, back hoe, 
dragline or crane. Although big in capac- 
ity, it handles, travels and can be moved 
from job to job with small machine ease. 
For movement by truck or train, com- 
plete crawler assemblies are easily re- 
moved bringing width and height well 
within ordinary shipping clearances. 
Greatest shovel boom strength is ob- 
tained through the use of an exclusive 
alloy steel boom welded in elongated tu- 
bular form. The crowd mechanism of the 


Model 3100 


3100 is carefully positioned to eliminate 
off-center strain on the drum shaft. A 
powerful, smooth disc-type clutch on the 
main drive shaft powers the high speed 
retract. 

The crawler base is engineered for long- 
er life of service, minimum maintenance 


crawler treads through the use of adjust- 
ment shims. Manitowoc Engineering 
Corp., CE-7, Manitowoc, Wisconsin. 
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dozens of 


ACKER DRILL CO., inc. 


Whatever your soil sampling requirements may be, 
chances are, that this inexpensive, portable earth 
auger will do it better! You'll be surprised at the 
capacity and price of this incomparable rig! 

Write today for Bulletin 40-R or 16mm sound movie 
on loan basis. 


P.O. BOX 830 
SCRANTON 2, PA. 


Over 40 years of experience manufacturing a complete line of diamond and shot core drills, accessories and equipment. 


SSN) 


& 


and permanent alignment of all compo- FILOTECNICA 

nents. A huge, single piece carbody is SALMOIRAGHI, INC. Fa 
fastened directly to the crawler frames. , 254 Fifth Ave Y.C.1, NY. : 
Other features include a huge, 9% dia ‘ DEALERS’ INQUIRIES INVITED 
alloy steel king pin; self-cleaning crawler 
drive; and simple jack adjustment of Jf NN 


AY 


%%% 


A SELF-LEVELING 
LEVEL 


Model 5173 
Automation Cuts Costs 


Once a bull's eye bubble is just 
roughly centered, the suspended 
leveling unit keeps automatically 
the line of sight within 2 seconds 
from the true horizontal. The instru- 
ment can be set up 3 times faster 
than an ordinary level, and has no 
sensitive vial requiring adjustments 
for temperature. 

© Periscopic Telescope, ctd. optics 
@ Erect images, 24X magnification 
@ Accuracy up to 0.025 ft. per mile 
@ Micrometer reading to .0002 ft. 
® Servicing by factory specialists 


F/S offers a complete line of high 
quality engineering instruments. 
Ask your nearest dealer or write 
today for detailed literature. 


F/S DIS TRIBUTORS: The A. Liets Co., aan Francisco and Los Angeles, Calis -—National 
Blue Print ont 1ll—Watts Instruments, Columbus, Ohio—Geo. F. Muth Co., Inc. 


Wash., D. C. 


A: Instruments 1951 Ltd. Ottawa, Toronto, Regina, Montreal. 
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Hand Protection 


A NEW PROTECTIVE PRODUCT IS now avail- 
able for the engineer with hands exposed 
to poison oaks, chemicals, oils, grease, sol- 
vents, plastics, and paint. 

Vanfaire provides an invisible protec- 
tion against resulting rashes. Applied like 
any hand lotion, it is soluble in soap and 
water and protects the hands up to 12 
hours. After many tests it is now being 
used widely by the plastic, aircraft, elec- 
tronics, and chemical industries on the 
West Coast. Vanfaire Co., CE-7, 10732 
Riverside Drive, North Hollywood, Calif. 


Portable Shelters 


THE DEVELOPMENT OF PORTABLE SHEDS 
to protect outdoor workers on the ground 
has been announced. Designed to with- 
stand winds up to 40 miles an hour with- 
out being anchored, the sheds are con- 
structed of a braced steel frame with 
heavily galvanized steel siding and roof- 
ing. To admit daylight, corrugated plas- 
tic sheets have been let into the roof. 
For artific‘al light, to permit work to 


(continued) 


continue after dark, each shed is wired 
for electric flood lights. 

One of the unique features of the port- 
able sheds is that they can be stacked 
one on top of another when not in use, 
to conserve space on the job. 

Each shelter is 16 ft 9% in. high, offer- 
ing a maximum work height under the 
peak of about 14 ft. Interior height where 
the sloping sides meet the roof is 7 ft 3 
in., providing ample height for work on 
large pieces. The shelters allow work to 
go on out of doors at times when weath- 
er would ordinarily halt it. Luria Engi- 
neering Co., CE-7, 511 Fifth Ave., New 
York 17, N. Y. 


The Avol Rule 


AccoRDING TO THE MANUFACTURER, the 
old average end area method of comput- 
ing volumes of earth work quantities has 
been eliminated through the use of the 
newly patented Avol Rule. Field testing 
of the device has revealed very impres- 
sive savings, and enthusiastic comments 
of civil engineers across the country fore- 


REHABILITATE 


OLD, CORRODED OR LEAKY 
PIPE LINES 


processes 


THE TATE PROCESS 
is for pipe diameters from 
4” to 16” and is done, “‘in 
place,” after by-pass lines 
are set up to carry on with 
water service. 

First, the pipe is scraped 
and cleaned. Then, cement 
mortar is fed in and ap- 
plied under pressure to a 
compact thickness of 3/16” 
to 1/4” giving the final ef- 
fect of one continuous, 
cement mortar lined tube. 


THE SPUNLINE PROC- 


ESS is partly TATE and 
partly centrifugal, de- 
veloped to provide a thin 
lining for preventing cor- 
rosion and to restore hy- 
draulic flow, particularly 
in cast iron pipe. The 
cement mortar lining can 
go through bends and past 
openings. It can be applied 
“in place.” Uninterrupted 
continuity is obtained. 


CENTRILINE Centrifugal 
Process, Cement mortar 
lining ingredients are 
mixed to rigid require- 
ments and applied under 
a high velocity spray with 
uniform speed. Rotating 
steel trowels spread the 
mortar to a smooth, hard 
finish. Pipe sizes vary from 
16” on up to 144”. Clay, 
cement, brick, steel, cast 
iron and wrought iron 
pipes may be CENTRI- 
LINED. 


Write, wire or phone 


DIVISION OF AMERICAN PIPE 


& CONS TION CO. 
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2414 East 223rd Street, Wilmington, California 
P.O. Box 457 
Phones: NEvada 6-1771 — TErminal 5-8201 
Rail Address: Pacific Electric, Watson, California 


tell of almost certain general acceptance 
of this new method of area-volume meas- 
urement, the company states. 

Adopted recently by several Federal 
Agencies and State Highway Depart- 
ments as an improved means of obtain- 
ing rapid and accurate measurements of 
areas and volumes, engineers claim the 
tool to be much faster, more accurate 
and less fatiguing to operate than a Plan- 
imeter. 

It has been further proved that about 
sx man hours of labor per mile are saved 
in computations when the Avol is used 
as compared with the average end area 
method. Engineering & Marketing Asso- 
ciates, Inc., CE-7, Lobby E—Terminal 
Sales Bldg., 1220 S.W. Morrison St., 
Portland 5, Oregon. 


New Backhoe 


FEATURING HYDRA-SLIDE POSITIONING, 
the new Davis 220 Backhoe makes it pos- 
sible for one man to move the entire dig- 
ging assembly along the frame to any of 
five positions in less than five minutes. 

The operator’s seat and controls move 
right along with the digging assembly, so 
the operator is always directly in line 
with his work. This—coupled with the 


Hydra-Slide Positioning 


fact that the seat always revolves with 
the boom—provides the operator with ex- 
cellent vision for precise digging assign- 
ments. 

Other improvements include increased 
operating pressure to 2,150 psi, larger 
bucket cylinder for 50% faster dumping, 
and a greater breakway power up to 
14,000 lb. Massey-Ferguson Industrial 
Division, CE-7, 1009 South West St., 
Wichita, Kansas. 
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NEW SELF-SETTING LEVEL 


Swift, accurate and dependable, the Autoset 
automatic level revolutionizes surveying for 
the man on the job. Unlike conventional levels, 
the Autoset maintains a level line of sight for 
all telescope positions. New time-saving ease 
of operation! Dependable precision so long 
the mark of Watts instruments! For full infor- 
mation see your nearby Dietzgen dealer. 
Made by Hilger & Watts, Ltd., London, sold 
and serviced in the United States by the 
Eugene Dietzgen Co. 


EUGENE DIETZGEN CO. 


PRINCIPAL OFFICES: Chicago + New York 
New Orleans + San Francisco + Los Angeles 
Calgary 
Sales Offices and Dealers in All Principal Cities 


CONCRETE 
TESTERS 


The World's Finest 
Low-Cost 
Precision Testers 


For 


CYLINDERS 
CUBES 
BLOCKS 
BEAMS 
PIPE 


IF IT'S A CONCRETE TESTER 
YOU NEED-GET IN TOUCH WITH 


FORNEY ’S, Inc. 


TESTER DIVISION 
P.0.BOX 310 - NEW CASTLE, PA. 
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Catcitum CHLoRmE—Written especially 
for highway engineers, contractors and 
material suppliers who are using calcium 
chloride, Manual HM-1 “Calcium Chlor- 
ide—Handling, Storing and Applying” 
provides data on approved methods for 
handling, storing and applying calcium 
chloride. A special section includes winter 
maintenance data. Also available is Man- 
ual SM-1 “Calcium Chloride for Stabili- 
zation of Bases and Wearing Courses”, 
which deals with properties and design, 
types and methods of construction and 
specifications. Calcium Chloride Institute, 
CE-7, 909 Ring Bldg., Washington 6, 
D.C. 


ENGINES AND Power Units—Two new 
catalogs covering the G-226 and the G- 
149 engines and power units are now 
available. Both booklets tell the design, 
engineering and performance capabilities 
of the units with the help of numerous il- 
lustrations, including a center spread de- 
voted to a cross section of the unit with 
descriptive marginal notes. Optional 
equipment available is also listed. Allis- 
Chalmers Mfg. Co., CE-7, 864 S. 70th 
St., Milwaukee, Wis. 


Fioration Tires—This 64-page illustrat- 
ed catalog shows specifications and prices 
of flotation tires for all types of off-the- 
road vehicles. It describes and illustrates 
applications of flotation tires for con- 
struction graders, loaders and scrapers; 
pulpwood skids, house mover dollies, 
mine trucks and other heavy duty equip- 
ment. Matching tubes, wheels, rims and 
stub axles are also shown. Harmo Tire & 
Rubber Corp., CE-7, 1050—18th St., De- 
troit 16, Michigan. 


Conbu.ets For Corrosive Locations—In 
this new 16-page bulletin corrosion-re- 
sistant properties of a variety of metals 
and finishes used in the Condulets are 
described, with simple charts showing 
the applications of each. The booklet also 
contains first formal listings of Plast-A- 
Coat Condulets for hazardous and non- 
hazardous locations. Crouse-Hinds Co., 
CE-7, Syracuse 1, N. Y. 


Docks Piers—A new, 24-page book- 
let describes the patented De Long Jack 
and the De Long method of designing 
and building self-elevating docks, piers 
and offshore drilling platforms. Projects 
recently completed are reviewed and il- 
lustrated. Among these are mobile work 
platforms in operation at Los Angeles, 
Calif. and Wilhelmshaven, Germany; a 
coal dock in the East River, New York 
City; a pier and tramway at Fort Eustis, 
Virginia; and the ADMA Enterprise, first 
mobile drilling platform to be used in the 
Persian Gulf. De Long Corp., CE-7, 29 
Broadway, New York 6, N. Y. 


In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


Gahagan Dredging Corporation, 
90 Broad Street, New York 4, N.Y. 
Write, wire, or phone Whitehall 
3-2558. Cable “Walgahagan”. 


locks together 
EFCO Steel Forms 


Save time, labor and money through faster 
assembly of EFCO Steel Forms for concrete 
construction. A simple twist of a plate clamp 
alines and locks EFCO Forms together. Then 
with a brace adjustment clamp, one man 
alone can brace and aline even a high wall 
form set-up. 


SEND FOR EFCO CATALOG 


Economy Forms Corp. 
Box 128-G, H. P. Station 


Des Moines, lowa 
Please send catalog on EFCO 


Steel Forms, and address of nearest sales 
office (there are 27 coast-to-coast). 


Firm 


Address. 
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DEWATERING? 
CUMPLETE 


WELLPOINT SYSTEMS 


Offer these exclusive 
advantages: 


1. Turbo Jet Heads for 
easier jetting 

2. Fluted Tubes for 
long life and strength 
3. Greater capacity 
from larger drain- 
age area 


Send for catalog 


ERY & EQUIPMENT COMPANY. INC. 
Hleventh Street, Long Island City 6. N. 


AUTOMATIC 


Sewage Regulator 


Fig. B-19 


Automatic Sewage Regulators control 
sewage flows either by partially or com- 
pletely cutting off such flows to suit head 
or tail water conditions or by “governing” 
to discharge a predetermined quantity 
regardless of head or tail water conditions. 


Descriptive Bulletins and Engineering 
Data Available Upon Request 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


Concrete FinisHes—A simplified “Man- 
ual of Recommended Practice for Cast- 
In-Place, Exposed, Architectural Concrete 
Finishes” has been published. Each of the 


important phases, from specifications 
through construction, are spelled out in 
detail for the architect, engineer and con- 
tractor. By using the Manual’s standards, 
it is possible to evaluate contractor’s quo- 
tations for concrete finishing more ac- 
curately. The use of the same yardsticks 
by everyone will automatically assure ad- 
herence to the same standards and quality 
of concrete finishing. It is priced at $1.00. 
The Concrete Industry Board, Inc., CE-7, 
Rm. 2503, 220 E. 42nd St., New York 17, 
N. Y. 


Oren-Wes Street Joists—Open-web steel 
joists, steel roof deck, and Cecor center- 
ing, for construction of light-weight, eco- 
nomical, and safe roof and floor systems 
are fully described in a new 28-page book- 
let #3001-0 and an accompanying Load 
Tables bulletin #3009-A. Booklet 3001-0 
contains complete descriptions and dia- 
grams of open-web steel joists, including 
Series “S”, “L”, and “E/C”. It contains 
tables of available dimensions, allowable 
loading, complete specifications, and rec- 
ommended handling and erecting proced- 
ures. Ceco Steel Products Corp., CE-7, 
5601 W. 26th St., Chicago 50, Ill. 


ALUMINUM CoMMERCIAL Prop- 
ucts—A new brochure on “Lifetime” alu- 
minum commercial building products has 
been published as a service to architects, 
engineers and contractors. The file folder 
contains separate brochures on commer- 
cial acoustical systems, corrugated roofing 
and siding, field-assembled insulated wall 
system, roof deck, ribbed embossed sid- 
ing and V-beam roofing and siding. In- 
formation given in the brochures in- 
cludes uses, advantages, erection meth- 
ods, specifications and accessories. Reyn- 
olds Metals Co., CE-7, Dept. PRD-8, 
Richmond 18, Va. 


Coat & Rock Loapina Macutne—A few 
of the topics included in this 17-page 
catalog are: a general description of the 
“Automat” Shoveling Machine; its ad- 
vantages, such as safe loading of coal, 
rock and ore; excellent shovel action; 
loading bigger cars; and low power con- 
sumption; the operation of the machine; 
and specifications. Myers-Whaley Co., 
CE-7, Whaley Bldg., Knoxville, Tenn. 


InpustTRIAL Tractor TraILer—Literature 
is available on the Totem-All Trailer, 
which moves equipment easily, quickly 
and inexpensively. Hitched to a light 
pick-up truck, it hauls small crawlers, 
tractors with front-end loaders, back- 
hoes, scraper blades and trenchers to the 
job site. Specifications and illustrations 
are included. Birmingham Mfg. Co., Inc., 
CE-7, 14 South 55th St., P. O. Box 2805, 
Birmingham, Ala. 


ELECTRONIC 
COMPUTING CENTER 
for Engineers! , 


A LOW-COST, 
QUALITY SERVICE 


To Save You Time, 
Work and Money 


You don’t have to install equip- 
ment to get the speed and economy 
of today’s electronic computers 
for your design and development 
calculations. 


A special low-cost computing 
service at STATISTICAL now makes 
this possible. 

Here’s how it works. You just 
turn over your computing prob- 
lems to us. We maintain the equip- 
ment to do all or any part of the 
job. You get the services of quali- 
fied mathematicians and techni- 
cians. Experience with problems 
like yours—which assures high 
quality work that is a 25-year 
tradition at STATISTICAL. You even 
have the benefit of our large 
library of “‘packaged” programs 
at no cost. 

And you pay a low hourly 
machine rate of only $70 per hour. 

Why not let one of our staff of 
specialists discuss your needs with 
you? Just phone or write our 
nearest office. 


STATISTICAL 


TABULATING CORPORATION 


Established 1933 - Michael R. Notaro, President 


TABULATING - CALCULATING + TYPING 
TEMPORARY OFFICE PERSONNEL 


General Offices: 
53 West Jackson Blvd., Chicago 4, Illinois 
Phone: HArrison 7-4500 


Chicago - New York « St. Louis 
Newark + Cleveland - Los Angeles 
Kansas City - Milwaukee 
San Francisco 
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From the MANUFACTURERS 


LIQUID OXYGEN PLANT: Air Reduction Pacific Co., a 
division of Air Reduction Co., Inc., has begun construction 
of a new $3,000,000 liquid oxygen, nitrogen and argon plant 
in Richmond, Calif. The new plant, which will produce daily 
30 tons of the liquid products, will largely serve the missiles, 
metalworking and steel industries in the San Francisco area 

. MOVING OFFICES: In an effort to streamline opera- 
tions and cut down travel time to divisions, the Los Angeles 
Regional Advertising Dept. of U.S. Industries, Inc., is mov- 
ing its offices from 5947 Sheila St., Los Angeles to 7701 
Telegraph Rd., Montebello, Calif... . SUBSIDIARY 
SOLD: The Fluor Corp., Ltd., has sold its wholly-owned 
subsidiary, Midwest Metals, Inc., to Hydrometals, Inc. of 
New York City ... SALES DISTRICTS REGROUPED: 
The eight eastern and western sales districts of Alpha Port- 
land Cement Co., Easton, Pa., have been regrouped into 
divisions, and managers have been appointed for the newly- 
organized areas. Boston, Washington, New York and the 
eastern sales district will now comprise the eastern sales 
division. St. Louis, Chicago, Ironton, Ohio, and Birmingham 
sales districts have been combined to form the mid-western 
sales division . .. COMPANY ADDS NEW LINES: Brown 
Co. has added two new lines of polyethylene plastic pipe 
to its Bermico Div. Called “Bermico SD” and “Bronco,” 
the new pipe will fill out the Bermico line, which includes 
bituminized fibre pipe for drainage and Bermico conduit 
for direct burial electrical wiring . . . RETIREMENT AN- 
NOUNCED: The Union Metal Manufacturing Co., Canton, 
Ohio, has announced the retirement of C. A. Streb and W. A. 
Porterfield. Until their retirement they were respectively 
Chairman of the Board and Vice President in Charge of 
Sales Promotion ... NEW DIVISIONS: Klemp Interna- 
tional, a new division of the Klemp Metal Grating Corp., 
has been established to handle all aspects of Klemp’s Inter- 
national-Foreign trade. The new division will be located at 
1379 N. North Branch St., Chicago . . . As part of its 1959 
expansion program, a new design, engineering and manu- 
facturing division has been established in Canoga Park, 
Calif., by Hydromatics, Inc., Livingston, N. J., one of the 
foremost producers of precision Flo-Ball valves. The firm 
is involved in the design and manufacture of airborne and 
ground support Flo-Ball valves used in all major missile 
projects . . . NEW SALES OFFICES: A. C. Horn Com- 
panies announces the opening of new sales offices and ware- 
house facilities in Denver, Colorado; this is another step 
forward to keep pace with the rapid growth in the Rocky 
Mountain area . . . ACQUIRED WORKING CONTROL: 
Van Norman Industries, Inc. announces that it has acquired 
working control of the American Pully Co., in which it has 
held a minority interest for the last three years. NEW SUB- 
SIDIARY: The formation of a new subsidiary company, 
Raymond International (U. K.), Ltd., London, England, 
has been announced by Raymond International Inc., New 
York City ... RECEIVES SAFETY AWARD: The National 
Safety Council’s highest industrial safety award, the Award 
of Honor, has been bestowed on Tractomotive Corp., Deer- 
field, Ill... . DISTRIBUTORS APPOINTED: Huber-Warco 
Co., Marion, Ohio, announces the appointment of The Fred 
Greenley Machinery Co. as a distributor of Huber-Warco 
Motor Graders, Tandem Rollers and Maintainers. They will 
represent Huber-Warco in the northeastern section of Penn- 
sylvania ... NEW COMPANIES FORMED: After a year 
and a half of successful operation as a division of Reade 
Mfg. Co., Jersey City, N. J., Thermex Metallurgical, Inc., 
will now carry on as a separate corporation, the Thermit 
welding business acquired by Reade from Metal Thermit 
Corp. in 1957... A new company, Tretol, Inc., has been 
formed for the purpose of manufacturing and marketing a 
line of quality products for the concrete and masonry field 

. APPOINTMENTS: Mr. H. J. Longmore has been made 
Vice-President in Charge of Sales of Sprague & Henwood, 
Inc., Scranton, Pa. ... The appointment of Mr. William L. 
Sammons as General Sales Manager of B-I-F Industries, 
Inc., Providence, Rhode Island, has been announced. 
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CUT MORE FEET 
| PER DAY 

AT LESS COST 
PER FOOT 


WITH 


36 H. P. CONCRETE SAWS 


@ The rugged Clipper 36 Horsepower Concrete Saw 
Model C-363 is the fastest ever built for production per- 
formance on highways, airfields and heavy trenching 
jobs. It’s one of several Clipper Concrete Saws for every 
job — every budget. Call your Clipper Factory Trained 
Representative for a FREE Demonstra- 
tion right on your job. 

Clipper PREMIUM QUALITY DIAMOND 
and REINFORCED ABRASIVE BLADES 
CUT FASTER AND LAST LONGER IN 
ANY AGGREGATE — best for all Saws 
«..any Aggregate — Every Job! 


Sold Direct from Clipper Offices 
and Warehouses Coast to Coast 


MANUFACTURING CO. 


2806 WARWICK, KANSAS CITY 8, MO. 
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PROCEEDINGS AVAILABLE 


June 


Journals: City Planning, Hydraulics, Irri- 
gation, Power, Soil Mechanics, Water- 
ways, Structural Engineering. 


2048. Urban Expressways: Joint Plan- 
ning of Transportation and Land Use, 
by Roger L. Creighton. (CP) Trans- 
portation systems and the activities of 
persons on land are both parts of human 
activity in cities. Joint planning is there- 
fore essential, and a procedure for the 
joint planning of transportation and land 
use is described. 


2049. Cooperative Planning Urban Ex- 
pressways: The Highway Engineer and 
the City Planner, by John S. Tsaguris. 
(CP) This paper emphasizes the need 
for closer cooperation between highway 
engineers and city planners regarding the 
general character, extent and location of 
highway facilities through or near urban 
areas. 


2050. Cooperative Planning for Urban 
Expressways, by Fred W. Tuemmler. 
(CP) It is proposed that highway and 
planning agencies establish a joint policy 
of continuous collaboration settling dis- 
agreements at staff level not in news- 
papers, accelerate urban planning pro- 
grams in fringe areas to meet highway 
planning deadlines, and invoke acquis- 
tion of development rights. 


2051. Professional Registration of City 
Planners: Growth of City Planning, (CP ) 
This paper calls attention to the rapid 
growth of city planning and the need to 
insure that work to qualified professional 
planners. State registration is urged to 
give this protection to the public. 


2052. Professional Registration of City 
Planners: State Registration Laws by 
Paul H. Robbins (CP) State registration 
laws are justified only when need is shown 
for protection of the public welfare. To 
justify registration, city planners have 
to identify the work done, establish the 
qualifications of this work and protect 
the public from the dangerous practices 
of those not qualified. 


2053. Professional Registration of City 
Planners: Foundations for Registration, 
by William H. Larkin. (CP) City plan- 
ners, to be recognized as a separate pro- 
fessional group, must base their claim 
upon a foundation of adequate education 
as well as professional experience. The 
initiative in registration must come from 
the city planners themselves. 


2054. Professional Registration for City 
Planners: Advantages of Registration, by 
E. Lawrence Chandler. (CP) The seem- 
ing advantages of requiring legal registra- 
tion of professional planners as a measure 
for protecting the public interest is recog- 
nized and some of the difficulties in such 
a program are presented. 


2055. Freeways in Urban Planning, by 
Harold M. Lewis. (CP) The history and 
development of freeways as elements in 


urban and metropolitan plans will be re- 
viewed in this paper. Coordinated trans- 
portation plans are suggested as urgent 
problems for the immediate future. 


2056. Ground-Water Problems in New 
York and New England, by Joseph E. 
Upson. (HY) Ground-water problems in 
New York andf New England require a 
close evaluation of the occurrence and 
quality of water in the aquifers, an ad- 
vanced knowledge of the hydraulics of 
ground-water movement, and the inter- 
relationships of stream regimens. 


2057. Pressure Changes at Open Junc- 
tions, by William M. Sangster, Horace 
W. Wood, Ernest T. Smerdon, and 
Herbert G. Bossy. (HY) This paper con- 
tains the results of an analytical and ex- 
perimental investigation of the effects of 
open junctions on the magnitude of pres- 
sure changes in closed conduits flowing 
full. 


2058. Floods of the Florida Ever- 
glades, by Edwin W. Eden, Jr. (HY) 
Large areas in central and southern 
Florida are subject to seasonal flooding. 
This paper examines floods in the Ever- 
glades area and the efforts involved in 
control. 


2059. Economic Evaluation of Water 
by P. H. McGauhey and Harry Erlich. 
(IR) In this paper the problem of al- 
locating unappropriated water to bene- 
ficial uses and thereby creating a greater 
economic yield, is studied. 
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2060. Meteoric vs. Nonmeteoric Water, 
by H. E. Thomas and D. E. White. (IR) 
As the demand has increased for surface 
water and ground water that is replen- 
ished by the hydrologic cycle, the pos- 
sibilities of developing potable non- 
meteoric water supplies has arisen. How- 
ever, research indicates practically all 
juvenile water is too highly mineralized 
for most uses. 


2061. High-Lift Construction Methods 
for Mass Concrete, by Otto Holden. 
(PO) The high-lift method of concrete 
placement has been applied successfully 
by Ontario Hydro since 1930 to a series 
of structures ranging in height to a maxi- 
mum of 240 feet. All evidence indicates 
that dangerous cracking is unlikely in 
these structures. 


2062. Tractive Resistance of Cohesive 
Channels, by Irving §. Dunn. (SM) A 
method of estimating the tractive resis- 
tance of cohesive channel beds is pro- 
posed. The method is based on informa- 
tion obtained from simple soil tests (At- 
terberg Limits, Particle Size Analysis, 
Vane Borer Tests). 


2063. Measurement of the Permeabil- 
ity of the Axially Anisotropic Soil, by 
Marinus Maasland and Deon Kirkham. 
(SM) The effect on piezometer measure- 
ments of an anisotropy in the horizontal 
plane is analyzed. Such an anisotropy 
does not significantly affect the numerical 
value of the shape factor of the piezo- 
meter cavity. 


2064. Analysis of Concrete Slabs on 
Ground, by G. A. Leonards and M. E. 
Harr. (SM) A new theory is developed 
for calculating the stresses and deflections 
in concrete slabs of finite size supported 
on ground. The theory accounts for 
weight, superimposed loads, and warping 
due to temperature and moisture gra- 
dients. 


2065. Analysis of Haunched Octagonal 
Girder Space Frames, by Edward Y. W. 
Tsui. (ST) An analytical procedure for 
the evaluation of stresses in haunched 
octagonal girder space frames is pre- 
sented. The procedure is_ established, 
through generalization of the slope-de- 
flection method. 


2066. Sand Bypassing at Santa Bar- 
bara, California, by R. L. Wiegel. (WW) 
A breaker constructed at Santa Barbara, 
California interrupted the littoral drift 
of sand. Although costly, and not always 
satisfactory in all details, a method of 
dredging was developed to combat this 
function. 


2067. The Effect of Seiches at Con- 
neaut Harbor, by Ira A. Hunt and Leonas 
Bajorunas. (WW) Conneaut Harbor has 
a record of unusually frequent accidents. 
This paper analyzes seiches on Lake Frie 
and shows the correlation between water 
level fluctuation recorded at Buffalo and 
the accidents at Conneaut. 
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2068. Subsidence Problem in Long 
Beach Harbor District, by R. F. Ber- 
bower. (WW) Subsidence of the ground 
surface due to oil extraction has set a 
new record at Terminal Island, Califor- 
nia. The history of this subsidence is 
given through studies determining casual, 
factors, resultant problems and solutions. 


2069. County Flood Control and Water 
Conservation, by Colonel C. T. Newton 
and Harold E. Hedger. (WW) The ex- 
tensive Los Angeles metropolis situated 
on a narrow and arid coastal belt receives 
occasional storms of high intensity. Prob- 
lems of construction have been compli- 
cated due to the topography and heavy 
urban development. 


2070. Littoral Drift in Vicinity of 
Charleston Harbor, by James Neiheisel. 
(WW) An integrated method employing 
wave refraction and sediment analysis is 
suggested as an approach to the interpre- 
tation of littoral drift characteristics fun- 
damental to coastal engineering problems. 


2071. Model Study of Mooring Forces 
of Docked Ship, by R. L. Wiegel, R. A. 
Dilley and J. B. Williams. (WW) Lab- 
oratory data are presented on the forces 
induced by water gravity waves in the 
camels and lines of a Liberty Ship 
moored alongside a dock for waves up to 
five feet in height and with periods up to 
one hundred and twenty seconds. (proto- 
type dimensions). 


2072. Discussion of Proceedings Paper 
1877. (CP) John H. Matthews, John 
Alexander Logan on 1877, 


2073. Discussion of Proceedings Paper 
1754, 1965. (IR) Robert O. Thomas 
closure to 1754. Raphael G. Kazmann on 
1965. 


2074. Discussion of Proceedings Paper 
1672, 1675, 1683, 1864, 1946. (PO) 
Arthur P. Geuss closure to 1672. P. L. 
Ailken corrections to discussion of 1675. 
L. A. Schmidt, Jr. closure to 1683. F. L. 
Lawton on 1846. R. T. Richards on 1946. 


2075. Discussion of Proceedings Paper 
1509, 1696, 1865, 1867, 1878, 1879, 1909, 
1914, 1940. (ST) Panagiotis Moliotis 
closure to 1509. John E. Rinne on 1696. 
Frederick Norman Pannell on 1865. A. J. 
Francis on 1867. Aron Zaslavsky, W. W. 
L. Chan, Shaukat Miraz, Henry J. Cowan 
on 1878, Giuliano Augusti, Tullio Ren- 
zulli; Emilio Rosenblueth, A. A. Eremin 
on 1879. Robert F. Warner, Henry J. 
Cowan, Bela Goschy and George Balazs 
on 1909. John Sherman on 1914. David 
D. Brillenbourg Bravo, R. Schjoat on 
1940. John A. Sbarounis and Michael P. 
Gaus corrections to 1940. 


2076. Discussion of Proceedings Paper 
1663, 1833, 1834, 1859, 1890, 1997. 
(HY) Elliot F. Childs closure to 1663. 
John B. Herbich on 1833. Francis T. 
Schafer on 1834 J. R. Bowman on 1859. 
Michele Viparelli on 1890. Bernard L. 
Golding on 1997. 


2077. Discussion of Proceedings Paper 
1545, 1549, 1731, 1732, 1824, 1826, 1863, 
1937. (SM) Stanley J. Johnson closure 
to 1545. Fred H. Lippold closure to 1549. 
Thomas B. Kennedy closure to 1731. T. 
Cameron Kenney on 1732. Marcel Bitown 
on 1824. R. F. Legget on 1826. John A. 
Focht Jr., R. G. Brickell and A. W. Smith 
on 1863. T. Cameron Kenney, E. J. 
Zegarra on 1937. 


2078. Discussion of Proceedings Paper 
1571, 1874. (WW) J. T. O’Brien and 
D. I. Kuchenreuther closure to 1571. 
Williard M. Snyder on 1874. 
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PROFESSIONAL SERV 


Listed alphabetically ot areas, states, cities and 


EASTERN 


AIRPORT FUELING SYSTEMS, INC. 
Specialists in Design of liquid Handling 
Systems. 

1212— 18th Street, N.W. 
Washington 6, D. C. 


KNOERLE, GRAEF, BENDER & 
ASSOCIATES. INC. 


Consulting Engineers 
| Highways, Bridges, Airports, Water-front 
Structures 


| 210N. Calvert St., Baltimore 2, Maryland 
155 North Wacker Dr., Chicago 6, lilinois 


WHITMAN, REQUARDT 
AND ASSOCIATES 
Engineers 


CLARKESON ENGINEERING 
COMPANY, INC. 

Highwoys, Bridges, Structures, Airports, 
Dams, Traffic Surveys, Reports, 
Waterfront Facilities 
285 Columbus Avenue, Boston 16, 
Massachusetts, Suite 200, 2000 P SI. 
NW, Washington 1, D. C. 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design 


238 Main Si. Cambridge 42, Mass. 


FAY, SPOFFORD & THORNDIKE, 
INC. 


Engineers 

Airports, Bridges, Express Highways 
Water Supply, Sewerage and Drainage 
Port and Terminal Works, industrial Bidgs. 
Incinerators and Power Plants 


JACKSON & MORELAND, INC. 


Electrical Mechanical e Structural 
Design and Sepervision ‘of Construction 
Utility, Industrial aa Atomic Projects 
Surveys Appraisals Reports 
Machine Design e Technical Publications 
Boston—New York 


GOODKIND & O'DEA 
Consulting Engineers 
Design and Supervision 
Foundations, Structures, Highways 
610 Bloomfield Ave., Bloomfield, N. J. 
1214 Dixwell Avenue, Hamden, Conn. 
325 Spring |. New York, New York 
108 W. Lake St., Chicago 1, Iilinois 


AMMANN & WHITNEY 
Consulting Engineers 
Design and Construction Supervision of 
Bridges, Highways, Expressways, Buildings, 
Special Structures, Airport Facilities 
111 Eighth Avenue, New York 11, N.Y. 
724 E. Mason St., Milwaukee 2, Wisc. 
1520 Connecticut Avenue, N.W. 
Washington 6, D. C. 


ANDREWS & CLARK 
Consulting Engineers 


305 East 63rd Street 
New York 21, 


JOSEPH T. WARD 


Consulting Soil and 
Foundation Engineer 


Site Investigation, Boring Supervision, Lab- 
oratory Soil Testing, Foundation and Pave- 
ment Analysis and Design, Construction 
Supervision, Engineering Reports 
and Consultation 
91 Roseland Avenue Caldwell, N. J. 


METCALF & EDDY 


or 
(] | wish to be enrolled 


Division and receive auto- 
matically the Journal of 
that Division. 


Sewerage and Water Systems, Highwoys Engineers 
A rts, Industrial d Pi 
“Other estiga Reports Design 
Reports Designs Specifications e Supervision of Construction 
Supervision and Operatior ae 
Valuati: 
1306 $2. Pes! 2, Ma. Management aluation ratory 
Statler Building « Boston 16 
MADDOX AND HOPKINS The Thompson & Lichtner Co., inc. 
Engineers and Surveyors Civil and Industrial Engineers 
Plane and Geodetic Surveys Design, Supervision, Testing, 
Topographic Maps « Photog ring and Production Studies 
Highways, Utilities, Structures “aa 
8506 Dixon Ave. Silver Spring, Md. Office and Laboratory + Brookline, Mass. 
American Society of Civil Engineers 
33 West 39th Street, New York 18, New York 
tam already enrolled 


In addition, | wish to be 
enrolled in the 


Division and receive auto- 
matically the Journal of 
that Division. 


(Signature) 


GREER ENGINEERING 
Associates 
Soils Engineers 

Site | igati Foundation Analyses for 
Buildings, Bridges, Airports, Highwoys, Earth 
Dams, Pavements; Field Inspection; Labora - 
tory and Field Testing for all types of Earth- 
work. 

98 Greenwood Avenue, Montclair, N. J. 


BARSTOW, MULLIGAN & VOLLMER 
Engineers 
Bridges, Highways, Parks 


49 West 45th Street 
New York 36, New York 


CLINTON BOGERT ENGINEERS 
Consultants 


Clinton L. Bogert ivan L. Bogert 
Donald M. Ditmars Robert A. Lincoln 
Charles A. Manganaro William Martin 


Water & Sewage Works Incinerators 
Drainage Flood Control 
Highways and Bridges Airfields 


145 East 32nd Street, New York 16, N. Y. 


EDWARDS AND KELCEY 
Engineers and Consultants 


Highways— Structures 
Traffic—Parking 
Terminal Facilities 


3 William Street, Newark 2, New Jersey 
Boston New York 
Salt Lake City Minneapolis 


, URQUHART, 
& O'BRIEN 
O. J. Porter & Co. 
Consulting Engineers 
Airports Highways Dams e Structures 
Foundations Stabilization Pavements 
415 Frelinghuysen Ave., Newark 5, N. J. 
4201 Sunset Bivd., Los Angeles 29, Cal. 
1421 47th Ave., Sacramento 22, Cal. 
1140 Howard St. San Francisco 3, Cal. 


LOUIS BERGER & ASSOCIATES 
Consulting Engineers 
Studies Design Supervision 
Expressways Airfields 
Structures Foundations 
177 Oakwood Ave., Orange, N. J. 
2nd and Locust Sts. Harrisburg, Penna. 
200 S. Main Street, Salt Lake City, Utah 
40 rue du Rhone, Geneva, Switzerland 


8. K. HOUGH 
Consulting Engineer 
Seil and Foundation Engineering 


Site Investigation, Soil Testing, Design 
a for Earthworks, Foundations and 


BOWE, ALBERTSON & ASSOCIATE 
Engineers 
Sewage and Water Works e Industrial 
Wastes ¢ Refuse Disposal e Municipal Proj- 
ects Industrial Buildings e Reports e Plans 
Specifications e Supervision of Construc- 
tion and Operation e Valuation Laboratory 
Service 


75 West Street New York 6, N. Y. 


BLAUVELT ENGINEERING CO. 
Consulting Engineers 


Highways 
Bridges 
Reports 
468 Fourth Ave. New York 16,N. Y. 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
Water and sewage works, industrial wastes 
disposal, hydraulic developments, dams, 
flood control. Chemical and biological 
laboratory. 


112 East 19th Street, New York 3, N. Y. 


THOMAS CRIMMINS CONTRACTING 
COMPANY 


Established 1848 


Difficult Rock Excavation, Heavy Foundations, 
Caissons and Underpinning 


(Please print name) 


(Membership grade) 


, Field Inspection, Engi 
Reports, Consultation 


121 E. Seneca St. ithaca, New York 


PLEASE PRINT MAILING ADDRESS ONLY 


(Number and Street) 


(City) 


(Zone) State 


FRANK L. EHASZ 
Consulting Engineers 
Highways, Expressways, Bridges, 
Buildings, Port Development, Airports, 
Dams, Flood Control, Tunnels, 
Sewerage, Water ‘Supply 
40-29 27th Stree! 
Long Island City 1, N. Y. 


624 Madison Ave. New York 22, N. Y. 
EL 5-0270 


FARKAS & BARRON 
Consulting Engineers 
Designs Supervision Reports Highways 
Expresswoys @ Bridges e Housing e Public, 
Commercial and Industrial Buildings ¢ Special 
Structures, Marine Structures e Airports 
5 Beekman Street, New York 38, N. Y, 
11 Commerce Street, Newark, N. J. 
173 West Madison Street, Chicago, Illinois 
7 Adelaide Street East, Toronto, Canada 
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GIBBS & HILL, INC. 
CONSULTING ENGINEERS 
Water, Sewage & Industrial Waste Treat- 
ment Works—Roads, Bridges & Railroads— 
Conventional & Nuclear Power Generation 
—Electric Transmission & Distribution Sys- 
tems—Industria! & Communication Facilities. 
New York 1, N. Y. on Station 
Los Angeles 14, Calif. 510 W. 6th St. 
Tampa 1, Fia. 608 Tampa St. 


HARDESTY & HANOVER 
Consulting Engineers 
long Span and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations, 
Foundations, Expressways and Thruways, 
Other Structures, Supervision, Appraisals 
and Reports 


101 Park Avenue, New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Economic Surveys and Reports 
Engineering Investigations and Reports 
Design and Supervision of Construction 
Port and Harbor Facilities e Highways, 
Expressways and Bridges e Power and 
Industrial Plants e Airport Facilities 
27 William St. 1915 Tulane Avenue 
New York 5, N. Y. New Orleans, La. 


HAZEN AND SAWYER 
Engineers 
Alfred W. Sawyer 
E. Hudson, Jr 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
122 East 42nd St. 3333 Book Building 
New York 17, N. Y. Detroit 26, Mich. 


Richard Hazen 
H 


JOHN J. KASSNER & CO 
Consulting Engineers 


Highways, Bridges, Structures e Sewerage 
and Drainage e Waterfront Construction 
Site Engineering and Recreational Facilities 
Reports, Designs, Contracts and Speci- 
fications, Supervision of Construction 


6 Church Street New York 6, N. Y. 


KING & GAVARIS 
Consulting Engineers 


Bridges, Highways, Tunnels 
Waterfront Structures, Reports 
Investigations, Foundations 
Design & Supervision of Construction 


425 Lexington Ave. New York 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 


551 Fifth Avenue, New York 17, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
Found: tor Buildings, Bridges and Dams, 
Tunnels, Bulkheads, Marine Structures, Soil 
Studies and Tests, Reports, Design and 
Supervision 
415 Madison Ave., New York 17, N.Y. 
Phone: El 5-4800 


STEPHEN M. OLKO 
Consulting Engineers 
Reports and Designs 
Soil Mechanics—Foundations 
Marinas—Port Facilities 
Structures—Highways—Airfields 
50 E. 42 Street, New York 17, New York 
OXford 7-1686 


PARSONS, BRINCKERHOFF, HALL 
& MACDONALD 
Engineers 
Bridges, Highways, Tunnels, Airports, Sub- 
ways, Harbor Works, Dams, Canals, Traffic, 
Parking and Transportation Reports, Power, 


Industrial Buildings, Housing, Sewerage and 
Water Supply 


165 Broadway New York 6, N.Y. 


€. LIONEL PAVLO 
Consulting Engineer 


Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industrial Construction 
Public Works, Airports 


642 Fifth Avenue New York 19,N. Y. 


MALCOLM PIRNIE ENGINEERS 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell 

Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply— Water Treatment 
Sewage and Waste Treatment 
Drainage Sewerage Refuse Disposal 
25 West 43rd Street, New York 36, N. Y. 


THE PITOMETER ASSOCIATES, INC. 
Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Refuse 


Incinerators, Industrial Wastes, 
City Planning 


50 Church Street New York 7, N. Y. 


PRAEGER « KAVANAGH 
Engineers 


126 East 38th St. New York 16, N. ¥, 


SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 
Richard E. Dougherty, Consultant 
Civil—Structura! 
Mechanical—Electrical 


101 Park Avenue New York 17, N. ¥. 


SEVERUD ELSTAD KRUEGER 
ASSOCIATES 


Consulting Engineers 


Structural Design e Supervision e Reports 
Buildings ¢ Airports ¢ Special Structures 


415 Lexington Ave., New York 17, N. Y. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baiilie, Jr. 
Tunnels, Subways, Highways, 
Foundations, Parking Garages 
Investigations, Reports, Design 
Specifications, Supervision 


24 State Si. New York 4, N.Y. 


Carl A. Arenander 


FREDERICK SNARE CORPORATION 
Engineers ¢ Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 
Havana, Cube Lime, Peru 
Bogota, Colombia Caracas, Venezuela 
D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. ¥, 


TIPPETTS « ABBETT « 
McCARTHY STRATTON 
Engineers and Architects 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways, Railroads 
Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervison, Consultation 
375 Park Avenue, New Yerk 22, N. Y. 


ARNOLD H. VOLLMER ASSOCIATES 
Consulting Engineers 
Highwoys, Parks, Bridges, Municipal 
Improvements, Public Works, Reports, 

rveys, Contract Plans 
67 West 44th Street 
New York 36, New York 
Telephone: OXford 7-3270 


LAWRENCE S. WATERBURY 
Consulting Engineer 
26 Broadway 
New York 4, N. ¥, 
Bowling Green 9.9298 


THE 
J. G. WHITE ENGINEERING 
CORPORATION 
Engineers ond Constructors 


80 Broad Si., New York 4, N, Y. 


LOCKWOOD, KESSLER 
& BARTLETT, INC. 
Engineers Surveyors 
Civil Engineering Investigations, Reports and 
Designs, Supervision of Construction, Seismic 
Subsurface Investigation, Cadastral, Geo- 
detic, Topographic & Engineering Surveys 
Photogrammetric Engineering and Mapping 
One Aerial Way Syosset, New York 


YULE, STICKLEN, JORDAN & McNEE 
Engineers 
Highwoys, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Mechanical, Electrical 


Cedar Cliff Drive 1225 Vine Street 
Camp Hill, Pa. Philadelphia 7, Pa. 
5564 North 


A joint ASCE-FSIWA committee has worked 
for several years to produce the latest in the 
series of Manuals of Engineering Practice. Copies 
of this manual can be obtained by completing the 
accompanying coupon. The list price is $7.00; 
ASCE members are entitled to a 50% discount. 


American Society of Civil Engineers 


33 West 39th Street, New York 18, N. Y. 


Please send me..... 


.(copys) of Manual 36. Enclosed 
is my remittance of $......My ASCE membership 


Print Name 


Address 


Zone 
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‘OL ENGINEER: 

CORPORATION 
Consulting Engineers 
Design and Surveys « Roads and Streets 
Sewer Systems « Water Works 
Planning Airports 
Bridges Turnpikes Dams 

Executive Offices 


ylvania 
Washington, D. P 
Rochester, N. Y. Saigon, Vietnam 


GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Dams, Water Works, Sewage, Industrial 
Waste and Garbage Disposal « Highwoys 
Bridges and Airports, 
Appraisals, Investigations, 
ARRISBURG, PENN. 
Pa. 


Philadelphia, Pa. 
Fla, | 


Traffic ond Parking | 
and Reports | 
A 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Puritication 
Sewerage and Sewage Disposa! 
Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pa. 


PENNSYLVANIA 
DRILLING COMPANY 
Subsurface Explorations. Grouting 
Industrial Water Supply. Mineral Prospecting 
large Diameter Drilled Shafts 
Report: 


1205 Chartiers Ave. Pittsburgh 20, Pa. 


MODJESKI & MASTERS 
Consulting Engineers 
F. M. Masters J. R. Giese 
G. H. Randall H. J. Engel 
Design and Supervision of Construction 
Inspection and Reports 
Bridges, Structures and Foundations 
P.O. Box 167 Philadelphia, Pa. 
Harrisburg, Pa. New Orleans, La. 


AERO SERVICE CORPORATION 


Integrated surveying and mapping services— 
| including soils and sub-surface studies—for 
Highways, Water Supply, Dams, Airports, 
Municipal Developments, ond other large 
engineering projects. Also associated elec- 
tronic computing services 


210 E. Courtland St., Philadelphia 20, Pa. 


ALBRIGHT & FRIEL INC. 
CONSULTING ENGINEERS 


Water, Sewage, Industrial 
Incineration Problems, City Planning, High- 
woys, Bridges and Airports, ,Dams, Flood 
Control, industrial B 

Reports, Appraisals Rates” 


Three Penn Center Plaz 
Philadelphio 2, 


Pa. 


JUSTIN & COURTNEY 
Consulting Engineers 


Joe B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St. Philadelphia 7, Pa. 


H. A. KULJIAN & COMPANY 
Engineers and Architects 


Power Plants (steam, hydro, diesel 
Industrial Buildings e Army & Navy 
installations ¢ Airports, Hangars 
Water and Sewage Works 


Design © Investigations © Reports ¢ Surveys 
1200 No. Broad St. Phila. 21, Pa. 


HUNTING, LARSEN & DUNNELLS 
Engineers 


industrial Plants e Warehouses 
Commercial Buildings Office Buildings 
Laboratories Steel and Reinforced 
Concrete Design e Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


Wastes and | 


| 
| 


GILBERT ASSOCIATES, INC. 
Engineers and Consult 


Surveys Design Supervision 
Sanitary Engineering 
industrials and Utilities 
Domestic and Foreigr 


5251 ter A , Reading, Pa. 
New York « Washington 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Sys- 
tems, Water Works Design and Operation, 
City Planning, Municipal Engineering, All 
Types of Surveys 
Home Office: Rochester, Pa. 
Branch Office 
Jackson, Miss. Harrisburg, Pa. 


SPRAGUE & HENWOOD, INC. 


Foundation Investigations @ Soil Testing and 
Test Borings e Grout Hole Drilling and 
Pressure Grouting e Diamond Core Drilling 


Scranton, Pa. New York, N. Y. 
Philadelphia, Pa. Grand Junction, Colo. 
Pittsburgh, Pa. Atlanta, Georgia 


BUCHART ENGINEERING CORP. 
Consulting Engineers 


Highwoys—Bridges—Sewer Systems—Sur- 
veys— Water Works—Dams—Reports— Su- 
pervision —Industriai—Municipal— Structures 


55 S. Richland Ave., York, Pa. 


Lancaster, Pa. Washington, D. C. 
Cc. W. RIVA CO. 
Edgar P. Snow John F. Westman 


Highways, Bridges, Tunnels, Airports, 
Sewerage, Water Supply, Soil Tests, 
Reports, Design and Supervision 
Great Neck, N. Y. Prov. 3, R. 1. 
No. Attleboro, Mass. 


MID-WESTERN 


ALVORD BURDICK & HOWSON 
Consulting Engineers 
Water Works, Sewerage, Water Purifico- 


tion, Sewage Treatment, Flood Relief, Power 
Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER, T 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
and Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Reports, 
Traffic Studies, Airports, Gas and Electric 
Transmission Lines 


360 E. Grand Ave.,  Chicage 11, 
9% Indi St. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Subways 
Railroad Facilities 
industrial Plants 
Grade Separations Municipal Works 
Urban Renewa! Port Development 
150 North Wacker Drive, Chicago 6 
San Francisco Toronto Oklahoma City 


Public Transit 
Traffic & Parking 
Expressways 


GREELEY AND HANSEN 
Water Supply, Water Purification, Sewer- 


age, Sewage Treatment, Refuse Disposal, 
industrial Wastes 


14 East Jackson Bivd., Chicago 4, Illinois 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harze 
Hydroelectric Plants and Dams 

Transmission Lines 

Flood Control, Irrigation 

River Basin Developmen: 


400 West Madison St-ect Chicago 6 


C. MARTIN RIEDEL 
Consulting Engineer 
Chemical Soil Solidification Engineering 
for 
Tunnels, Shafts, Mines, Foundations 
Underground Structures 


7650 S. Laflin St. Chicago 20, Illinois 
29-27 41st Ave., Long Island City 1, N.Y. 


NED L. ASHTON 
Consulting Engineer 
Aluminum and Stee! Structures 
Bridges and Paraboloidal Antennas 
Swimming Pools and Foundations 
Welded Design and Strengthening 


820 Park Road lowe City, lowa 


WALLACE & HOLLAND 
Consulting Engineers 
Civil — Sanitary — Structural 


401 N. Federal Mason City, lowa 


SERVIS, VAN DOREN & HAZARD 
Engineers-Architects 
Investigations Design Supervision of 
Construction—Appraisals 
Water Sewage Streets Expressways 
Highways e Bridges e Foundations e Airport 
Flood Control ¢ Drainage e Aerial Surveys 
Site Planning ¢ Urban Subdivisions 
Industria! Facilities e Electrical e Mechanica 


2910 Topeka Bivd. Topeka, Kansas 


BLACK & VEATCH 
Consulting Engineers 
Water, Sewage, Electricity, Industry, Reports, 


Design Supervision of Construction Investi- 
gations, Valuation and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDOWNNELL 


4600 E. 63rd Street, Trafficway 
Kansas City 41, Missouri 


hitects-C: Han 


SOIL TESTING SERVICES, INC. 

Consulting Engineers 

John P. Gnaedinger Carl A. Metz 

Sub-Surface Investigations, Laboratory test- 

ing, inspection, Engineering Reports And 
Design of Foundations 

1827 No. Harlem Ave., Chicago 35, Ill. 

Kenilworth, N. J.—San Francisco, Calif. 
Vedado Hana, Cuba 


STANLEY 
ENGINEERING COMPANY 
Consulting Engineers 
Hershey Building 208 S. LaSalle Street 
Muscatine, lowa Chicago 4, Illinois 


HOWARD, NEEDLES, TAMMEN 
& BERGENDOFF 


Consulting Engineers 
Bridges Structures Foundations 
Express Highways 

Administrative Services 


1805 Grand Ave. 99 Church St. 
K. C. 8, Mo. N.Y. 7, 
704 Standard Building 


Cleveland 13, Ohio 


SVERDRUP & PARCEL ENGINEERING CO. 


Engineers © Architects 


Bridges, Structures and Reports 
industrial and Power Plant 
Engineering 


915 Olive Street, St. Louis 1, Mo. 


1154 Hanna Building 417 Montgomery Street, 
Cleveland 15, Ohio San Francisco 4, Cal. 
JENKINS, MERCHANT & NANKIVIL A. tL. ALIN 
Consulting Engineers Consulting Engineer 
Municipal Improvements Gas Systems 5927 N. 24 Street 


Water Systems 
Sewerage Systems 


Highways & Airports 
Power Development 
Traffic Surveys industrial Plants 
Flood Contro! Recreational Facilities 
Investigations and Reports 


801-805 East Miller St. Springfield, III. 


CLARK, DAILY & DIETZ 
Consulting Engineers 
James G. Clark Jess C. Dietz 
Eugene J. Daily W. Don Painter 
Expressways @ Structures e Sanitary @ Civil 
211 Race, Urbana, Iilinois 
188 Jefferson, Memphis, Tennessee 


Omaha 10, Nebraska 


Dams, Hydroelectric Power 
Flood Control 


HAZELET & ERDAL 
Consulting Engineers 
Design, Supervision, Investigations, Reports 
Fixed Bridges Movable Bridges 
Expressway Systems Harbor Works & Dams 
Dixie Terminal Bidg., Cincinnati 2, O. 
Monadnock Block, Chicago 4, Ill. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Lovisville 2, Ky. 
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VOGT, !VERS, SEAMAN & ASSOC, 
Engineers-Architects 


Highwoys — Structures — Expressways 
Industrial Bldgs. — Harbor Facilities 
Airports — Dams — Docks 
Surveys — Reports 
34 W. Sixth St., Cincinnati 2, O. 
20 N. Wacker Dr., Chicago 6, Ill. 


THE AUSTIN COMPANY 


Design Construction Reports Plant 
location Surveys e Domestic and 


Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
, New York Detroit Oakland 
Chicago Houston Seattle 
Los Angeles 
i HAVENS AND EMERSON 
’ A. A. Burger H. H. Moseley 
t J. W. Avery F. S$. Palocsay 
E. S. Ordway G. H. Abplanalp 
A. M. Mo S. H. Sutton 


ck 
Frank C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuation, Laboratories 


Leader Bidg. Woolworth Bidg. 
Cleveland 14, O. New York 7,N. Y. 
THE OSBORN 
ENGINEERING COMPANY 


Designing ¢ Consulting 


Oftice Buildings 


Industrial Plants 


Stadiums Grand Stands _—— Field Houses 
Bridges Garages Laboratories 
7016 Euclid Ave. Cleveland 3, Ohio 


BENHAM ENGINEERING COMPANY 
and Affiliates 


Surveys Design & Supervision 
of 
Civil Mechanical Electrical 
initary Structural 


Engineering Projects 


ano 
All Types of Building Construction 
215 N.E. 23rd St., Okla. City 5, Okla. 


ALFRED H. GRUPPE 
Consulting Engineer 
Design and Construction 


JAMES M. DANIEL — JAMES J. LEWIS 
AND ASSOCIATES 


Civil and Mining Engineering Consultants 
United States and Foreign 


860 Porter Piace @ Lexington, Ky. 


EUSTIS ENGINEERING COMPANY 


Foundation and Soil 
Mechanics Investigations 
Soil Borings laboratory Tests 
Foundation Analyses Reports 


3635 Airline Highway 
Metairie, Lovisiana 


BEDELL & NELSON ENGINEERS, INC. 
Consulting Engineers — Architects 
Airports, Buildings & Industrial Structures, 
City & Site Planning, Harbor Structures, 
Highways & Bridges, Industrial Plants, 
Municipal Improvements & Utilities, 
Reports, Estimates, Design, Supervision 


1200 St. Charles Ave., New Orleans, La. 


FROMHERZ ENGINEERS 
Structural Civil Sanitary 
Four Generations Since 1867 
Water Supply, Sewerage, Structures, Drain- 
age, Foundations, Industrial Waste Dis- 
posal, Investigations, Reports, Plans and 
Specifications, Supervision 


816 Howard Avenue, New Orleans 


WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground- Water Hydrologists 
Underground Water Supplies 
| nvestigations, Reports, Advice 


307 W. 12th St., Austin 1, Texas 
Phone: GR 7-7165 


SPENCER J. BUCHANAN AND 

ASSOCIATES, INC. 
Consulting Engineers 

Soil Mechanics and Foundation Engineering, 

Earth Dams, Wharves, Airfields, Highways, 

Drainage, Structural Foundations; Reports, 

Design, and Field Supervision 
310 Varisco Building, Bryan, Texas 

Phone TAylor 2-3767 


Supervision of Bridges, 8 
Foundations, Concrete and Stee 
Structures 
828 N. Broadway 
Milwaukee 2, Wisconsin 


SOUTHERN 


BROWN ENGINEERING COMPANY, INC. 
Architects — Engineers 


Civil e Mechanical e Electrical e Industria! 
Highway Design 


Structural Design 


wee 


Water Supply Airports 
Sewage Disposal Industrial Plants 
land Development Bridges 
Railroads Reports 


Commercial and Industria! Buildings 
P. O. Drawer 917, Huntsville, Alabama 


SOIL MECHANICS INCORPORATED 
Foundation Exploration and 
laboratory Testing Services 

Site Investigations; Soil Borings; Field and 
laboratory Testing of Soils, Concrete and 
Asphalt; Load Tests; Reports 
310 Varisco Building, Bryan, Texas 
Phone TAylor 2-3767 
Houston— Phone MOhawk 7-1869 


LOCKWOOD, ANDREWS & 
NEWNAM 


Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical and Electrica! 
Reports e Design Supervision 
Surveys ¢ Valuanons 
Corpus Christi e HOUSTON « Victoria 
Texas 


PALMER & BAKER, ENGINEERS, INC. 
Consulting Engineers and Architects 


Tunnels, Bridges, Highways, Airports, Indus- 
trial Buildings, Structures, Soils, 
Materials and Chemical |aboratories 


New Orleans, La. 


Mobile, Ala. 
Washington, D.C. 


ENGINEERS TESTING 
LABORATORY, INC. 


Soil Mechanics and Foundoti 
Engineering 
Soil Borings laboratory Tests 
Foundation Analyses Reports 


2116 Canada Dry St., Houston 23, Texas 
444 North 9th Street, Baton Rouge, La. 


McCLELLAND ENGINEERS 
Soil and Foundation Consultants 


Investigation Reports 
Supervision ¢ Borings and Tests 


2649 N. Main St. Houston 9, Texas 


WESTERN 


JOHN S. COTTON 

Consulting Engineer 
Hydroelectric, irrigation, water supply, and 
multiple purpose projects, flood and erosion 
control, river basin development planning, 
dams and their foundations, tunnels, marine 
structures, valuations, rates 


24 Evergreen Drive, Kentfield, Cal'f. 


DAMES & MOORE 
Soil Mechanics Engineering 
los Angeles San Francisco Portland 
Seattle Salt lake City Chicago 
New York ¢ Atlanta ¢ London 


General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


DANIEL, MANN, JOHNSON, & 
MENDENHALL 


WOODWARD, CLYDE, SHERARD 
AND ASSOCIATES 


Soil and Foundation Engineering; Earth Dams; 
Engineering Geology; Highway and 
Airport Pavement Design 


1150 28th Street Oakland, California 
1240 W. Bayaud St., Denver, Colo. 
Suite 310, V.F.W. Bidg., Kansas City, Mo. 
4815 Dodge Street, Omaha, Nebraska 


INTERNATIONAL 
ENGINEERING COMPANY INC. 


Engineers 
Investigations e Reports Design 
Procurement e Field Engineering 

Domestic and toreign 
74 New Montgomery SI. 
San Francisco 5, California 


JACOBS ASSOCIATES 
Consulting Construction Engineers 


Appraisal of Construction Costs e Methods 
Anaiysis e field Engineering e Job Man- 
agement e Review of Bidding Documents 
for Construction Economy e Engineering 
Geolocy e Plant and Equipment Design 


503 Market Street 
San Francisco 5, California 


GEO-RECON, INC. 
Geophysical Surveys for 
Engineering Purposes 
2208 Market Sireet 
Seattle, Washington 


Planning — Architecture — Engineering 
Airports 
Harbors 
Rapid Transit 


Water Supply & Purification 

Storms Drains 

Sewage Treatment Plants 

Urban Renewa! Municipal Buildings 

Traffic & Parking Industrial & Commercial 
Reports & Consultations Buildings 


3325 Wilshire Bivd., Los Angeles, Cal. 
1145 19th St., NW, Washington, D. C. 


FAIRCHILD AERIAL 
SURVEYS, INC. 

Aerial Photography 
Topographic Contour Maps 
Airborne and Marine Geophysics 
Electronic Positioning Services 
224 East 11th Street 
Los Angeles 15, California 


HOLMES & NARVER, INC. 
Engineers ¢ Constructors 


Los Angeles — Honolulu 


Cc. E. JACOB 
Groundwater Consultant 


Water Supply, Drainage, Dewatering, 
Subsidence, Recharging, Salt-Water Control, 
Statistical Hydrology, 

Digital and Analog Computation 


P.O. Box 347 Northridge, Calif. 
Cable JACOBWELL Los Angeles 
Dickens 5-4990 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 


ENGINEER » CONTRACTOR 


Investigation Reports Valuations 
Design Construction 


Crestview 1-2211 


1924 Broadway 


Oakiand, Calif. 


SHANNON AND WILSON 
Soil Mechanics and Foundati 


2208 Market Street 
Seattle 7, Washington 


Engineers 


SAENZ-CANCIO-MARTIN 
Ingenieros 
ALVAREZ y GUTIERREZ 
Arquitectos 
Consulting Engineers and Architects 
Ave. de la Independencia 774 
Ensanche del Vedado, Habana, Cuba 


DUMONT-GREER ASSOCIATES 
Architects-Engineers 
Airports, Port Facilities 
Public Works Projects, 

Industrial, Urban, Agricultural 

and Rural Development 

Design and Construction Supervision 

1 Rue dy Rhone Geneva, Switzeriand 

TELEPHONE: 24.63.87 


AMMANN & WHITNEY 
CONSULTING ENGINEERS 


111 Eighth Avenue, New York 11,.N. Y. 
Buildings, Industrial Plants Airport Facilities 
Bridges, Highways, Special Structures 
29 Rue des Pyramides, Paris, France 
32 Patission Street, Athens, Greece 
P.O. Box 1423, Tehran, Iran 
P.O. Box 1498, Addis Ababa, Ethiopia 
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Allis-Chalmers Manufacturing Co., Hydraulic Division . 13 
American Bitumuls & Asphalt Company ....... . 81 


American Steel & Wire Division of 
United States Steel Corporation... . 


Bendix Computer Division of Bendix Aviation Corporation . 4 
Bethlehem Steel Company. .......... 20 and 21 
Cast Iron Pipe Research Association. ..... . 7, 8 and 9 
107 
Chicago Bridge & Iron Company .......... 17 
125 


Columbia-Geneva Steel Division 


14, 15, 26, 27, 94, 95, 104 and 105 


Complete Machinery & Equipment Co., Inc... . . . 124 
Concrete Reinforcing Steel Institute. ......... 12 
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James T. Norton 


Advertising Production Manager 
Alice M. Doerle 
33 West 39th Street, New York 18, N. Y. 


Representatives 
EASTERN 


Rosert S. CyPHER 
© 33 West 39th Street, New York 18, N. Y. 


Frep W. SmrrH 
1201 Forest View Lane—Vesthaven 
Birmingham 9, Ala. 


MID-WESTERN 


Ricnarp K. HoLMstrom 
84 East Randolph St., Chicago 1, Ill. 


McDonaLp-THOMPSON COMPANY 
625 Market St., San Francisco 5, Calif. 
3727 West Sixth St., Los Angeles 5, Calif. 
—— Bldg., 1008 Western Ave., Seattle 4, 
WwW 
404 Times Bldg., Portland 4, Ore. 
3217 Montrose Boulevard, Houston 6, Texas 
620 Sherman Street, Denver 3, Colorado 
2010 So. Utica St., Tulsa 4, Okla. 
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As in Philadelphia today... 


Where there’s 
progress...there’s 
POZZOLITH concrete 


The men whodesigned and built these outstanding modern 
structures specified and used Pozzo.itH to assure concrete 
of superior architectural and structural quality at lowest 
possible cost. 

Over the years—in cities throughout the world—where 
careful attention is given to concrete performance and 
economics, the use of PozzoLiTH is increasing steadily. 
Over 170 million cubic yards of PozzoLitH concrete have 
been placed to date .. . a significant proof-of-performance 
record. 

For your job... with your materials—PozzoLITH con- 
crete is best. Neither plain concrete nor concrete with any 
other admixture can match the results you’ll get with 
today’s Pozzo.iTH. 

On any current or future concrete projects, the local 
Master Builders field man will welcome discussing your 
requirements. Call him in. He’s at your service — and 
expertly assisted by the Master Builders research and 
engineering staff—unexcelled in the field of concrete 
technology. Write us for full information. 


The Master Builders Company, Cleveland 3, Ohio 
Division of American- Marietta Company 

The Master Builders Company, Ltd., Toronto 9, Ontario 

International Sales Department, New York 17, New York 

Branch Offices in all principal cities. 


BENSON APARTMENTS— East & West ¢ Archi- 
tect: George S. Idell, F.A.I.A. ¢ Engineer: 


Contractor: Robert G. Hoffer Co., all of all of Philadelphia. 
Philadelphia. 


HEALTH SURVEY BUILDING— Lankenau Hospital + Archi- 
tect: Vincent G. Kling, A.I. A. 
Charles H. Wolf « General Contractor: I. Duncan & Son ¢ Contractor: 
‘Foxcroft Building Corp. « Concrete POZZOLITH Ready-Mixed Concrete: The Warner Co., 


Engineer: Chester tect: Lathrop Douglass, New York 


POZZOLIT 


*POZZOLITH is a registered trademark of The Master Builders Co. for its concrete admixture to reduce water and control entrainment of air and rate of hardening. 


TORRESDALE FILTER PLANT— built under the supervision of the 
Philadelphia Water Dept., Commissioner & Chief Engineer, 
S.S. Baxter Architect: Antrim & Etter, Philadelphia « 
Engineer: Morris Knowles, Inc., Pittsburgh ¢ Contractors: 
McCloskey & Co. and Hughes-Foulkrod Co., both of Philadel- 
phia ¢ POZZOLITH Ready-Mixed Concrete: Liberty Corp. 
and The Warner Co., both of Philadelphia. 


GIMBELS UPPER DARBY STORE «+ Archi- 


« Engineer: Allabach & Rennis, Inc. 
¢ Contractor: Joseph R. Farrell, Inc. 
¢ POZZOLITH Ready - Mixed Concrete: 
The Warner Co., all of Philadelphia. 


Cullen, Inc. « 


4 


Making a 6” outlet under pressure in a 20" Lock Joint Prestressed Concrete Cylinder Pipe. 


Tapping a 1" house connection under pressure in 
Lock Joint Concrete Pressure Pipe. 


TAPPING LOCK JOINT CONCRETE PRESSURE PIPE 


Simple...Efficient...Time-tested 
Thousands of field installations have proved the 
ease and efficiency with which LOCK JOINT 
CONCRETE PRESSURE PIPE can be tapped 
under pressure. Service connections as well as larger 
outlets up to 36” in diameter can be made without 
interruption of service or damage to the line. 


Sales Offices: Chicago, III. - Columbia, S.C. - Denver, Col. - Detroit, Mich. - Hartford, Conn. - Kansas City, Mo. - Perryman, Md. 
Pressure Water - Sewer REINFORCED CONCRETE PIPE Culvert - Subaqueous 


In addition to safe, easy tapping of all diameters, 
LOCK JOINT CONCRETE PRESSURE PIPE 
also combines long life, dependability, permanent 
high carrying capacity, ease of installation, and 
negligible maintenance. These features make it the 
logical choice for distribution piping as well as 
water transmission lines. 


LOCK JOIAT PIPE CO. 


East Orange, New Jersey 
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